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HOLDEN SALT BATHS—for Varied Applications. 


HOLDEN SALT BATH FURNACES-Gas, Oil & Electric— 
Designed for steel and ceramic pots for temperatures up to 
2300° F. No size limitations with our electrodes for any heat 


application. 


HOLDEN RECIRCULATING TYPE FURNACES-Gos & 
Electric—To temperatures of 1750° F. 


HOLDEN RADIVECTION FURNACES-Gas & Electric. 
HOLDEN DESCALING & DESANDING EQUIPMENT 


—Also for rubber mold cleaning and paint removal. 


HOLDEN INDUSTRIAL FURNACES-—For a wide variety of 


applications including conveyors, pushers, car furnaces. 


HOLDEN INSTANTANEOUS HEAT—Luminous Wall Com- 
bustion System 40% direct gas savings available for tem- 
peratures from 300-2300° F. 


HOLDEN AUSTEMPERING-MARTEMPERING-—Isothermal 


Heat Treating; Variety of applications replacing oils. 


HOLDEN PRESSURE NITRIDING—For stainless steels, ni- 
tralloy steels, several classes of hot work die steels or harden- 
able steels. 


HOLDEN CONVEYORS-—For Plating or Heat Treat Process- 


ing. 15-50% saving in floor space for almost any application. 


Three F.O.B. points a Detroit — New Haven _— Los Angeles 
SALT BATHS: From stock: Shipment within 24-48 hrs. of receipt of order. 
SALT BATH FURNACES: 4-8 weeks, depending on size, made possible by our manufacture of: 


a. Our own transformers to our specifications. 

b. Factory pre-wired electrical panels. 

c. Our own electrodes and cables. 

d. Furnaces at three f.o.b. points for early programming and lower freight costs. 


INDUSTRIAL FURNACES: 6-14 weeks, depending on size and capacity. Our latest designs and pre- 
fabrication permit rapid installation where field erection is required. 


See back cover for listing of free literature. 


Realize 15% to 30% direct savings per year by use of Holden equipment. 


THE A. F. HOLDEN COMPANY 
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Evelyn G. Gardner—The Gal in A.S.M.’s Front Office 


HE ONE person who probably has the most intimate 

knowledge of A.S.M. operations, functions, purposes, 
activities and history is Evelyn Genevieve Gardner, long- 
time secretary to the late W. H. Eisenman and now 
secretary to the Board of Trustees. It was 30 years ago 
last June that Evelyn, 17 years old and fresh out of 
high school and business school, joined her aunt on the 
A.S.M. staff. The aunt was Ursula Teslik, secretary to 
Mr. Eisenman; a little more than a year later when Miss 
Teslik became Mrs. Coleman, Evelyn stepped into her 
job. It was a large responsibility for one so young and 
inexperienced, but it was no time at all before she 
became her boss’s indispensable “Girl Friday’. 


It was never an easy job. Mr. Eisenman, as everyone 
knows, was devoted to the American Society of Metals; 
he lived and thought and dreamed A.S.M.—and he be- 
came used to having his enthusiasm affect others. So 
it was that A.S.M. became the focal point of Evelyn’s life. 
Hers was the kind of self-effacing dedicated service that 
goes on year after year, unrecognized, almost unnoticed. 
Without “Evie” it is doubtful that Mr. Eisenman could 
have contributed so much to the Society and the metal- 
lurgical profession; it was she who guided the tremen- 
dous inflow of correspondence over his desk, spotting 
the important, handling the minor—and many of the 
major—details with a sure intuition of his wishes, sched- 
uling appointments, arranging travel, keeping his per- 
sonal books, even in the later years seeing that medicines 
were administered and that every possible creature 
comfort was at hand. 


A large part of Evelyn’s life has been spent in travel, 
for she accompanied Mr. Eisenman on many rounds of 
chapter visits, to all of the Metal Shows, to Europe twice. 
The travel of course was rewarding, particularly the 
winters spent at the Eisenman home in Palm Springs, 
and her friendship with Mrs. Eisenman is a treasured 
thing. But pleasure and sightseeing were inevitably 
subordinate to business. She learned the penalty of travel 
on her very first trip when she accompanied Mr. Hisen- 
man to California for the first Western Metal Congress 
and Exposition in 1929. Evelyn in her business training 
had mastered the stenotype and this new device then 


seemed an ideal means for recording the oral discussions 
at technical sessions. During this first trip to California 
therefore Evelyn spent her days dutifully recording the 
discussions and then stayed up until two o’clock each 
morning transcribing the results before her notes became 
cold—to say nothing of sandwiching in her important 
secretarial duties between times! 

Evelyn still lives in the house in Lakewood, a Cleve- 
land suburb, where she was born; her father died when 
she, the oldest of four children, was six. The other three 
are all married, and for many years Evelyn and her 
mother have shared their home with Evelyn’s grand- 
parents, great grandmother and an aunt. The great 
grandmother died at the age of 95, her grandmother 
just a few months ago at the age of 98—both active and 
vigorous women who left Evelyn a heritage of health, 
energy and stamina. She is devoted to her family, gen- 
erous to a fault and never happier than when the large 
old house is full of relatives for family festivities. 

When Mr. Eisenman died in May of last year one 
would have thought that Evelyn’s world would come 
tumbling down. Not so—she faced this great blow with 
quiet courage and caim and the determination to carry 
on just as she knew “the Boss” would have wanted her 
to and just as she had in many another crisis in his 
and her personal and business careers. 

The Board of Trustees, recognizing the tremendous 
importance of her knowledge of A.S.M. affairs has ap- 
pointed her its secretary. Through her funnel all the im- 
portant matters that now must come to the Board’s 
attention. Her responsibility is also the minutes of long 
and frequent meetings—not only those of the Board itseif 
but the staff meetings which must be interpreted for 
Board action. Characteristically she has a full travel 
schedule, and is now making arrangements to accompany 
vice-president Walter Crafts on an extended tour of 
A.S.M. chapters in the spring. She was also appointed 
secretary for the A.S.M. Foundation for Education and 
Research. 

Evelyn now has no boss in the Headquarters building; 
she is responsible only to the Board of Trustees and is 
the vital link between policies set by the Board and their 
accomplishment by the A.S.M. staff. 








Buehler Makes Second 
Contribution to the 
A.S.M. of Tomorrow 


Following-up his unsolicited gift 
the $2000 to A.S.M. made in the 
Spring of 1957, Adolph Buehler, presi- 
dent of Buehler, Ltd., Evanston, IIl., 
again sent a voluntary contribution 
of a like amount to Society headquar- 
ters in December, 1958. 


The intended use of the money was 
specified only in that it, like its 
predecessor, is to be put to work 
in advancing the A.S.M. of To- 
morrow. Mr. Buehler’s letter states: 


“Being conscious of the above 
project which was the dream of 
our departed Bill Eisenman, it is 
a great pity that he could not 
live to see the fruits of this ad- 
vanced project for the A.S.M. of 
Tomorrow. 

Please accept my humble dona- 
tion for $2000 for this project 
of our old friend, Bill Eisenman.” 


Adolph I. Buehler came to this 
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country from Switzerland in 1922 
and, after graduating from Optical 
College, Berlin, he joined Leitz, Inc., 
as a sales and service engineer for 
microscopes. He advanced rapidly 
in this field, opened a branch office 
in Chicago in 1929, and in 1936 es- 
tablished his own business in optical 
instruments and metallographic sam- 
ple preparation equipment. 

By 1954 Mr. Buehler had combined 
all his production and sales opera- 
tions in one building in Evanston for 
his now-extensive line of metallurgi- 
cal apparatus. Both his cataloging 
and his news publication, the AB 
Metal Digest, are outstanding exam- 
ples of technical information and 
communications in the metals field. 

Appreciation to Mr. Buehler has 
been extended by Dr. C. H. Lorig, 
president of the Society, in these 
words: 

“Pete Ford has given me your fine 
letter of Dec. 17, and informed me 
of the generous check in the amount 
of $2000 for the A.S.M. of Tomor- 
row that Bill Eisenman envisaged. 
I wish that he were here with us 


today to more adequately express the 
appreciation of the Society for this 
wonderful interest that you have in 
your Society. 

Until I can see you again and 
thank you personally, please accept 
this deep appreciation for your gift 
in behalf of the Board of Trustees 
of the American Society for Metals.” 








Young Speaks at Wilmington 


At the National Officers Night 
meeting held late last season, mem- 
bers of the Wilmington Chapter 
heard’'G. M. Young, technical direc- 
tor, Aluminum Co. of Canada, Ltd., 
speak on “Light Alloys and Heavy 
Industry”. 

Mr. Young prefaced his talk with 
a few words about A.S.M.’s program 
for the future and showed the plans 
for the Society’s new national head- 
quarters building. He also mentioned 
some of the contributions that A.S.M. 
makes to industry, education and 
technological advancement. — Re- 
ported by Liston Noble, Jr., for Wil- 
mington. 























Western Metal Congress Features Papers 
Of Interest to Aircraft, Rocket, Missile, 


PAPERS, PANELS AND FORUMS of ex- 
treme interest to the aircraft, rocket, 
missile, satellite and electronics indus- 
tries will be featured at the 11th 
Western Metal Congress, Mar. 16-20, 
1959, at the Ambassador Hotel in 
Los Angeles. Displays of newly de- 
veloped metals, equipment and meth- 
ods for these western industries will 
be displayed at the same time at the 
exhibits to be set up at the Pan- 
Pacific Auditorium and combined pa- 
vilions during the Western Metal Ex- 
position. 

Announcement of the two events 
was made by Ray T. Bayless, acting 
secretary A.S.M. While the American 
Society for Metals is the sponsor of 
the Congress and the Exposition, 
western sections of more than 25 
national technical societies are co- 
operating. 

Other groups holding technical ses- 
sions will be the American Welding 
Society, the Society for Nondestruc- 
tive Testing, and the Metals Branch, 
Southern California Section, American 
Institute of Mining, Metallurgical and 
Petroleum Engineers. 

Ted DuMond, A.S.M. coordinator of 
the Congress technical sessions, is 
organizing four half-day sessions on 
“Explosive or High-Velocity Forming” 
for the last two days of the Congress. 
Speakers for many of these sessions 
will be from Convair and Lockheed 
plants, where progress has been made 
in this rapid method of forming metal. 
Members of the San Fernando Valley 
Chapter A.S.M. will also participate. 

An A.S.M. four-day program formu- 
lated by a committee of which Robert 
H. Gassner, supervisor, materials and 
process engineering, Douglas Aircraft 





Ray r. Bayless (Left), Acting 


. 





Satellite and Electronics Industries 


duction of Warpage; Welding Prob- 
lems Concerning High-Strength Steel 
Thin-Wall Pressure Vessels; Hydro- 
spinning; Hydrogen Embrittlement of. 
UHS Steels; Magnesium-Thorium Al- 
loys; Titanium and Titanium Alloys;, 
Stainless Steels; and High-Temper- 


Corp., is chairman, will include papers 
on Aircraft Power Plants, Solid Pro- 
pellant Missile Airframes, and Liquid 
Propellant Missile Power Plants. 
Panel discussions will be held on 
“Effects of Advances in Mill Practices 
on Material Characteristics’, ‘Low- 


Parl 
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Ted DuMond (Left), A.S.M. Coordinator for Technical Programs at the 11th 
Western Metal Congress, 1s Shown With the Heads of Various Program Com- 
mittees. Others are, from left: J. O. McCaldin, program chairman, Metals 
Branch, A.I.M.E.; Kermit Skeie, member of S.N.T.’s program committee; R. H. 
Gassner, program chairman A.S.M.; and R. J. Frick, program chairman A.S.M. 





Alloy Steels” and “Lithium-Aluminum 
Alloys”. 

A session on “Rolling Technology” 
will include papers on Sandwich Roll- 
ing, Close Tolerance Rolling and 
Taper Rolling. An A.S.M. panel on 
“Improvements in Quality Control’ is 
also scheduled. 

Additional papers wili cover Prog- 
ress in Forging Technology; Steel 
Heat Treating—Carbon Control; Re- 





Secretary A.S.M., Confers With Members of 


Los Angeles Chapter on Plans for the 11th Western Metal Congress and Ex- 
position. Others, from left: D. S. Clark, past national president A.S.M., 
R. H. Gassner, program chairman A.S.M.; and H. A. Curwen, vice-chairman 


ature Alloys. ae 

The American Welding Society pro- 
gram formulated by a committee 
headed by R. J. Frick, manager, elec- 
tric welding sales, Linde Co., Los An- 
geles District, includes papers on the 
following timely subjects: 

Welding Techniques of Low-Alloy 
High-Strength Tools in the Missile In- 
dustry; Welding of Thin-Gage Alu- 
minum for the Aircraft Industry; 
Welding of High-Temperature Mate- 
rials; Fusion Welding of Precipitation 
Hardening Steels; Problem Areas in 
the Heliarc Welding of a Highly 
Stressed Pressure Vessel; Weldability 
of Thorium-Magnesium Alloys; Qual- 
ity Control of Spotwelding Shear 
Strength; Experimental Design in 
Welding; Fusion Welder, Continuous 
Recertification; and 42,200 Welds Per 
Second. i ; 

J. O. McCaldin, manager, chemistry, 
department, materials research labor- 
atory, semiconductor division, Hughes 
Aircraft Co., is chairman of the 
A.LM.E. technical sessions. His pro- 
gram will cover: Materials for Ther- 
mo-Electric Power; Recent Advances 
in Solid State Physics; Radiation Ef- 
fects on Materials; and Ultra-High- 
Temperature Use. 

The program for the Society for 
Nondestructive Testing was still in a 
tentative stage when this article was 
written. 
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me a ees 5 
Canton-Massillon Chairman G. Brainard Trumble Is Shown (Left) Present- 
ing the $200 Louis A. Zeitz Scholarship Award to Donald J. Williams, 
Timken High School, While John A. Rinebolt, Chairman of the Metallur- 
gical Advancement Committee, Looks On. The award was established by 
the Chapter in memory of L. A. Zeitz, an industrial engineer in the Can- 
ton Division of the East Ohio Gas Co., who served as secretary to the 
Chapter for many years. It is restricted to seniors intending to pursue 
general science or engineering studies. Mr. Williams has entered Ohio State 
University where he expects to major in mechanical engineering studies 





in a supersonic air stream at temper- 
atures up to 700° F. An advanced 
version of this facility for tests of 
large specimens at temperatures as 
high as 4000° at speeds more than 
five times the speed of sound is being 
designed. 

N.A.C.A. materials research now 


Cites Advances in 
Aeronautical Research 


Speaker: J. F. Victory 
N.A.C.A. 
(Now N.A.S.A.) 
"Recent Significant Aeronautical 
Scientific Progress” was the title of 





centers largely on properties and be- 
havior of materials under the severe 
conditions of re-entry into the earth’s 
atmosphere in space flight. Proper- 
ties of many alloys under conditions 
of transient heating, total heat ca- 
pacities of a number of metals and 
nonmetallic substances and relative 
ablation rates for many materials 
heated to high temperatures have 
been determined. 

For study of materials and struc- 
tures of hypersonic airplanes, ballis- 
tic missiles and space craft which 
may encounter temperatures as high 
as 12,000° F. on return to the earth’s 
atmosphere, the N.A.C.A. uses a vari- 
ety of “hot-shot” research facilities. 
These include air jets heated to 5000° 
at speeds more than 3500 mph.; hot 
jets employing ethylene or rocket 
fuels ranging from 3500 to 8000°; 
and air jets heated by high intensity 
electric arcs capable of 12.000° at 
hypersonic speeds. The Langley Aero- 
nautical Laboratory is designing an- 
other electric arc-jet which will ex- 
ceed 20,090° to aid in this research. 

Some scientists estimate that mil- 
lions of meteors enter our atmosphere 
every day but nearly all of them burn 
up as they enter the earth’s at- 
mosphere. While this burning proc- 
ess, due to aerodynamic heating, is 
fortunate for residents of the earth, 
it is an equal obstacle to ballistic 
missiles and manned space craft re- 
entering the atmosphere. Vehicle tem- 
peratures may climb more than 100° 
per sec. during the critical heating 
phase. If this phase lasts one minute, 
the outer skin of the vehicle could 
exceed 6000°. 





a talk given by John F. Victory, 
N.A.C.A, (now N.A.S.A.) at a meet- 
ing of the Philadelphia Chapter. 

The flight vehicles of the future 
will be concerned with many scientific 
problems, such as aerodynamic heat- 
ing, guidance and materials to with- 
stand enormous temperatures on re- 
entry into the earth’s atmosphere, 
but the basic components of space 
vehicles will be the same as those 
that were basic to the Wright broth- 
ers’ first successful airplane of 1903. 
These components are the structure, 
the power plant and the control sys- 
tem. Just as the airplane must slow 
down to land so must the space ve- 
hicle decelerate to enter the earth’s 
atmosphere and land its human occu- 
pants or cargo in safety. 

The X-15 research airplane, often 
described as man’s first venture into 
nearby space, is one of the results of 
N.A.C.A.’s interest in space research. 





Meet at NYU for Titanium Conference 











It is the result of the cooperative ef- 
fort of the N.A.C.A., the Air Force 
and the aircraft industry, and is de- 
signed to fly faster than one mile a 
second at altitudes above 100 miles. 

For research on materials and 
structures for very high-speed air- 
planes, missiles and space craft, 
N.A.C.A. has put into operation a 
thermal structures tunnel at the 
Langley Aeronautical Laboratory. 
This tunnel has a 9 by 6 ft. section 
where large specimens may be studied 
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Engineers From Government Agencies and the Titanium and Steel Indus- 
tries Met at New York University in September for a Conference on the 
“Alloying, Processing and Heat Treatment of Titanium”, Presented by 
the Metallurgical Engineering Department, College of Engineering, and 
Sponsored by Six Industrial Firms. Shown are, from left, back row: 
James R. Long, Harvey Aluminum Co.; Stuart Arnold, Watertown Arsenal; 
D. L. Day, Titanium Metals Corp.; and E. Bohenek, Titanium Metals Corp. 
In the front row, from left, are: A. V. Kinsey, Canadian Dept. of Mines; 
Thomas Perry, Republic Steel Corp.; J. Middendorp, Wright Air Devel- 
opment Center; and Harold Margolin, professor at New York University 

















Cleveland Hears President Lorig 


b 
Ps 





A.S.M. President C. H. Lorig, Technical Director, 
Battelle Memorial Institute, Who Delivered His Talk 
on “Selection of Materials in This Changing World” 
Before a Meeting of the Cleveland Chapter, Is Shown 
With Keith J. Humberston, Chairman of the Chapter 


Describes Free Machining Steels 





Leaders at a Meeting Held by Worcester Chapter In- 
cluded, From Left: Nicholas P. Wakeen, Technical 
Chairman; Thomas B. Taylor, Bliss & Laughlin, Inc. 
Who Spoke on “Modern Free Machining Steels”; and W. 
J. Nartowt, 1957-58 Chapter Chairman, Who Presided 


Inspect Nonferrous Casting 





Kenneth Herrick, Chief Process Engineer, Arwood 
Precision Casting Corp., Spoke on “Nonferrous In- 
vestment Casting” at a Meeting of New Haven Chap- 
ter. Shown are, from left: E. W. Lovering, technical 
chairman; Mr. Herrick; and K. Tingley, chairman 











M. Tennenbaum, Metallurgical Department, Inland 
Steel Co., Gave a Talk on “Developments in Steelmak- 
ing” at a Peoria Meeting. At the speaker’s table were, 
from left: Ray H. Hays, chairman; Mr. Tennenbaum; 
and A. L. Jerome, technical chairman of the meeting 


Speak 


i 


s at New Haven 
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Russell F. Novy, Research Laboratory, Lindberg Engi- 
neering Co., Spoke on “Modern Heat Treating Equip- 
ment and Processes” at a Meeting Held in New Haven. 
Shown, from left: Lloyd E. Raymond, technical chair- 
man; Mr. Novy; and Kenneth Tingley, chairman 


Speaks on Aluminum Products 


a { | 
Shown at a Meeting of Rhode Island Chapter Are, From 
Left: Clifford S. Ey, Chairman; Marshall C. Battey, 
Vice-Chairman; Donald J. Davidson, Program Chairman; 
and Robert Hamilton, Aluminum Co. of America, Who 
Spoke on “Aluminum Products and Their Manufacture” 
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Robert W. Gardner, Senior Engineer, Research and Development Center, 
Verson Allsteel Press Co., Gave a Talk on “Materials and Techniques 
for Cold Extrusion of Steel” at Milwaukee. He was assisted by W. W. 
Wishart, metallurgical engineer at Verson. Shown, from left: S. L. Henry, 
chairman; Mr. Gardner; Mr. Wishart; and H. W. White, technical chairman. 


Speaker: R. W. Gardner 
Verson Allsteel Press Co. 


Robert W. Gardner, senior engineer 
of the Research and Development 
Center, Verson Allsteel Press Co., 
discussed ‘Materials and Techniques 
for Cold Extrusion of Steel” at a 
meeting of the Milwaukee Chapter. 
He was assisted by W. W. Wishart, 
metallurgist for Verson. 

Cold extrusion in the United States 
has been developed and used to the 
greatest degree as a forming process, 
dimensional size and finish being the 
criteria, with desired physical prop- 
erties obtained through subsequent 
induced carbon heat treatment. This 
type of processing has been highly 
developed for civilian consumer prod- 
ucts or goods. U. S. processing differs 
from the major portion of work done 
in Germany which makes use of work 
hardening during flow to obtain de- 
sired physical properties in the prod- 
uct. 

Many of the advantages of cold 
extrusion lie in the field of economy. 
These include the use of low-cost hot 
rolled base materials, elimination of 
scrap, and saving in equipment cost, 
maintenance and labor due to the 
elimination of machining operations. 
Automation has been successfully ap- 
plied to production and inspection of 
extruded parts. Mr. Gardner stressed 
ijthat economic advantages of extru- 
sion are obtained in many cases on 
litems of only moderate production 
‘quantities. 

In the process of cold extrusion 
the product finish is a direct resuit 
of the die finish, and in most cases 
is smoother than grinding, though 
not as smooth as a honed surface. 
Close dimensional tolerances are also 
achieved, An example was given of 
an intricate extruded part, a pinion 
gear in which tooth pitch dimension 
and profile are maintained within 
0.005 in. 

An important factor in the suc- 
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cess of cold extrusion is tool life, 
which is dependent largely on tool 
design and on proper pretreatment 
and in some cases preshaping of the 
slug. In some cases coining is used 
to alter the size and shape of com- 
mercial rod or bar to fit the extrud- 
ing die, and to produce final dimen- 
sional shapes on the base of the part 
which cannot be obtained by extru- 
sion without excessive tool wear. Up- 
setting is used to produce a profiled 
slug which leaves voids in the die cav- 
ity. Collapse of such profiled slugs 
cushions the initial impact loading of 
the punch and permits higher ram 
velocities, and thus high production 
rates. Either of these preshaping op- 
erations may be followed by an an- 
neal operation to produce a favor- 
able microstructure for plastic flow, 
when high carbon or alloy steels are 
used for the product. 

Proper surface preparation of the 
slug is important and consists of 
cleaning, descaling and the applica- 
tion of zinc phosphate coating lubri- 
cant. This lubricant is a very im- 
portant factor as it must resist some 
heat in very high pressures, and will 
also travel with the surface flow of 
the metal. 

Mr. Gardner’s talk was accompan- 
ied by a short movie and a series 
of slides illustrating principles of ex- 
trusion die design for _ intricate 
shapes, and special applications which 
have been developed at Verson All- 
steel Press Co. These included the 
use of punch guiding members which 
permit much higher penetration ratios 
than has heretofore been possible.— 
Reported by J. W. Quick for Mil- 
waukee Chapter. 


ala ipeldnesaptiamcete eC \ 
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Metallographs Travel 


Prizewinners in the 1957 A.S.M. Met- 
allographic Exhibit held in conjunc- 
tion with the World Metallurgical 
Congress in Chicago are currently on 
tour of several European countries. 
The exhibit was shown in Paris dur- 
ing the annual meeting of the Societe 
Francaise de Metallurgie on Oct. 20 
to 25. It is also scheduled for show- 
ing before the British Institute of 
Metals during its spring meeting, 
Apr. 14 to 16, 1959, and before the 
Deutsche Gesellschaft fuer Metall- 
kunde in Germany at its 1959 meet- 
ing. 

The 1957 exhibit was of particular 
interest to Europeans because of the 
large number of entries received from 
overseas, These entries were largely 
encouraged by the conjunction of the 
Second World Metallurgical Congress 
with the annual National Metal Con- 
gress and Exposition in Chicago, Nov. 
2 to 8, 1957. 

All prizewinning entries in 13 
classes had been circulated to A.S.M. 
chapters, universities and other in- 
terested groups in the U.S.A. during 
the winter of 1957-1958. Because of 
the bulk of the exhibit, the exhibit 
shipped to Europe consisted only of 
first-prize winners and “Best in 
Show”. 


Cites Importance of 
Foreign Ore Imports 


Speaker: P. C. Paterson 
Timken Roller Bearing Co. 


Members of the Canton-Massillon 
Chapter heard a talk on “Strategic 
Importance of Foreign Ore Imports” 
by P. C. Paterson, service manager, 
Railway Division, Timken Roller 
Bearing Co. 

Mr. Paterson’s duties have taken 
him on several trips into South 
America and Labrador visiting vari- 
ous mining operations, part of which 
were the basis of his talk. Mr. Pat- 
erson’s remarks were confined to the 
manganese and iron ore deposits at 
these locations. 

The speaker was present in June 
1958 when the mining and process- 
ing of the one millionth ton was com- 
pleted at the manganese ore mining 
properties of ICOMI located in the 
Amazon jungle in the territory of 
Amapa, Brazil. He pointed out that 
Brazil is one of the largest produc- 
ers of manganese. He has also made 
several trips into Brazil visiting 
some of the largest high-grade iron 
ore deposits in the world. 

In reference to the Labrador de- 
posits which he has visited, Mr. Pat- 
erson stated that from an economic 
standpoint the Lake Superior Re- 
gion taconite ores are still a long 
way from competing with the high- 
grade Labrador ores. 

The speaker supplemented his talk 
with numerous colored slides of the 
locations visited. — Reported by 
G. Matthews for Canton-Massillon. 




















Outlines Details of Russia Tour 





Speaker: Joseph W. Spretnak 
Ohio State University 


“Soviet Metallurgical Education 
and Research” was the subject of a 
talk in Detroit by Joseph W. Spret- 
nak, professor and research super- 
visor, metallurgical engineering de- 
partment, Ohio State University. 

Prof. Spretnak delivered a first- 
hand account, based on his experi- 
ence as a member of an American 
metallurgical delegation which toured 
the Soviet Union in October 1957, 
tracing the education of a Russian 
student through the state-operated 
schools and industry and research in- 
stitutes. 

In the first ten years of primary 
and secondary schooling, the Russian 
student devotes 42% of his time to 
the sciences including math, physics, 
chemistry, astronomy, biology, etc. 
He starts at age 7, but attends six 
days a week and has short summer 
vacations. If he is not screened out 
by the comprehensive state exams at 
the 7th or 10th grades, he will be- 
come one of the 8 to 12% intellectual- 
ly elite who are admitted to college. 
(In the U. S., 25% of college-age 
population is in college). There is a 
50% chance that “he” is a woman 
and an even better chance that he 
speaks English (the Journal of Met- 
als, printed in English, has 5000 sub- 
scribers in the U. S. and 10,000 sub- 
scribers in Soviet Russia). 

Upon his admission to a state-op- 
erated engineering training or poly- 
technic institute he pays no tuition 
but is granted a stipend of about 400 
rubles per month (equal to the wages 
of an unskilled Russian laborer). The 
5 to 6 year curricula for obtaining 
an engineering diploma is designed 
to fulfill a specific need in USSR in- 
dustry and is highly specialized. For 
example, one curriculum at Moscow 
Steel Institute includes only ferrous 
extractive metallurgy (i.e., blast fur- 
nace, open hearth, electrometallurgy 
and furnace automation). 


J. W. Spretnak, Ohio State University, Spoke on 
“Soviet Metallurgical Education and Research”. He 
is shown, right, with John Kary, technical chairman 
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Speaker: Rufus Easton 
Koppers Co. 


Rufus Easton, manager, continuous 
casting, Koppers Co., spoke on ‘“‘Con- 
tinuous Casting” at a meeting in 
Cincinnati. He illustrated his talk 
with a 16-mm. sound movie and nu- 
merous 35-mm. slides. 

Mr. Easton described the equip- 
ment used and precautions taken in 
producing steel slabs by the continu- 
ous casting process. The most im- 
portant part of the cooling cycle, he 
pointed out, is not in the copper mold 
so much as in the spray towers, di- 
rectly beneath the copper mold. The 
mold is water cooled, which solidifies 





An advanced degree, known as a 
“Kandidat Degree’, necessitates an 
additional three years study and re- 
search, while a doctorate requires 
the publishing of a notable piece of 
research followed by a public defense 
of this thesis before all comers at a 
well-publicized meeting. 

Upon graduation the top soviet stu- 
dent is given first choice of job place- 
ment and the poor student is rele- 
gated to a less desirable opportunity. 
A new graduate must remain three 
years in his first assignment; there- 
after he is free to bargain for a new 
position. 

In contrast with soviet industry 
where heavy production schedules re- 
quire an engineer to work contin- 
ually under pressure, the research in- 
stitutes of the Academy of Science 
operate at a leisurely pace with little 
sense of urgency. This environment 
is highly conducive to creative work. 
Both graduate students and full-time 
research scientists are employed in 
these institutes, each of which is 
headed by a chairman. The chairs 
of the Academy of Science and pro- 
fessorships at the training institutes 
are held in high esteem and are 
among the best-paid positions in the 
Soviet Union.—Reported by J. C. 
Holzwarth for Detroit. 
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Rufus Easton, Manager, Continuous Casting, Koppers 
Co., Who Spoke on “Continuous Casting” at a Meeting 
in Cincinnati, Is Shown, Left, Speaking to a Member 


the shell about the molten metal, but 
due to shrinkage, good contact can- 
not be maintained. Consequently, the 
length of the mold is limited to ap- 
proximately 20 in. to get the cooling 
slab into the water spray tower 
where more efficient cooling can take 
place. The casting is started by 
using a dummy bar in the copper 
mold, which is sealed by using as- 
bestos packing between the bar and 
the mold walls. The mold walls are lu- 
bricated with vegetable oil to pre- 
vent the mold from sticking to the 
casting. 

The speed of casting is primarily 
controlled by the speed of cutting the 
slabs to desired lengths. This cutting is 
done with oxy-acetylene torches with 
powdered iron added to the O, stream. 
The cut-off is acomplished with one 
or two torches, depending on the 
size of the casting being cut, and 
may take up to 60 sec. to complete. 

The greatest immediate advantage 
of the process is the approximately 
10 to 15% higher yield of usable 
slabs, with a resulting usable slab 
rate of from 98 to 99% of the original 
metal poured. Another advantage is 
that the total time from liquid metal 
to finished product may be as little 
as three hours.—Reported by R. L. 
Bockstiegel for Cincinnati. 


Toolsteels Topic at Muncie 


Speaker: J. C. Hamaker, Jr. 
Vanadium-Alloys Steel Co. 


John C. Hamaker, Jr., manager of 
the research department, Vanadium- 
Alloys Co., gave a talk on ‘“‘Toolsteels” 
at a meeting of Muncie Chapter. 

Dr. Hamaker covered the basic 
general requirements of toolsteels 
and explained the new AISI toolsteel 
classifications. Dr. Hamaker’s talk 
was illustrated with slides and he 
passed out copies of the new AISI 
classifications and a sheet on the 
comparison of the major types of 
toolsteels. — Reported by John A. 
Buxton for Muncie. 
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INLAND EMPIRE 

GEORGE J. FEGAN was born in Iowa 
and after obtaining his degree in elec- 
trical engineering at Iowa State Col- 
lege joined the Elliot Co., Jeannette, 
Pa., as a field engineer. During the 
war the company loaned him to the 
Navy Dept. Bureau of Ships as a 
design engineer in the electrical sec- 
tion. 

In 1951 he accepted a position as 
vacuum and electrical engineer with 
Pacific Northwest Alloys, Inc. He 
has now taken over the position of 
manager of quality control. He is 
a member of other technical societies 
and takes part in civic work in the 
Municipal League and is on the Lay 
Citizens Committee on education in 
the Spokane area. He has also been 
a scout master and councilor in Boy 
Scout work. 

A favorite hobby is photography, 
and he likes the Pacific Northwest 
very much because of the excellent 
opportunities for water skiing, swim- 
ming, hunting and fishing. He and 
his family, son Danny 6, and daugh- 
ters, Mickey 11, and Susan 15 years 
old, spend as much of their leisure 
time as possible at their cabin on 
near-by Hayden Lake. 


TULSA 

MARK MCKINLEY BOWMAN. JR., 
native of Johnson City, Tenn., gradu- 
ated from the Uniyersity of Houston 
with a B.S. degree in mechanical en- 
gineering and a M.S. degree in en- 
gineering. His vocational experience 
since graduation includes _ several 
years with the Hughes Tool Co., head 
of the physical testing laboratorv at 
the University of Houston and physi- 
cist with the Naval Research Labora- 
tory. Washington, D. C. He is now 
metallurgical engineer for Phillips 
Petroleum Co., Bartlesville, Okla. 

Mr. Bowman has made contribu- 
tions in the field of fracturing and 
fracture dynamics and is listed in 
American Men of Science. His origi- 
nal A.S.M. membership began with 


G. J. Fegan 
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the Texas Chapter in 1943, and at 
Tulsa he has served as vice-chairman 
and on the executive committee. He 
is also a member of other technical 
societies, the Chamber of Commerce 
and Junior Chamber of Commerce. 
An apiary is his hobby; the rest 
of his available time is divided be- 
tween the Little Theatre Guild and 
hunting. He has one daughter. 


DAYTON 


WALTER J. RIDD is foreman of the 
manufacturing research laboratory at 
the Frigidaire Division, General 
Motors Corp. He has been a member 
of A.S.M. since 1941. 

Born in Kentucky, he received his 
B.S. and M.S. degrees in chemical 
engineering from West Virginia Uni- 
versity. He was previously in the 
metallurgy department of Armco 
Steel Corp. Mr. Ridd has been a key 
figure in Chapter affairs for manv 
vears, serving on the educational and 
publicity committees, as treasurer and 
yearbook chairman, secretary and 
vice-chairman and has been on the 
executive committee since 1954. 

Spare-time activities include stamp 
collecting and mineralogy field trips 
with his two children. 


KANSAS CITY 


C. PATRICK KENYON, a native of 
Kansas City, is a charter member of 
his Chapter. He was on the first ex- 
ecutive committee and has been chair- 
man of the educational, nominating 
and entertainment committees. 

After acquiring a B.S. degree in 
chemistry and metallurgy he worked 
for a time in oil fields. nitro-shooting 
of wells and police laboratory work. 
He is now chief metallogranher, 
Sheffield Division, Armco Steel Corp. 
At the A.S.T.M. convention in Boston 
last year his color transparencies 
won first place, and at the Profes- 
sional Photographers meeting in Chi- 
cago “best in class’. He gives lec- 
tures on color photography and has 


C. P. Kenyon 


M. M. Bowman, Jr. 


numerous ribbons won in A.S.M. 
metallographic contests. 

Mr. Kenyon is active in civic affairs 
as chairman of the Ways & Means 
Committee, Shawnee Mission Ser- 
toma Club, and he and his wife at- 
tend the Linwood Presbyterian Church 
where he is a deacon. For relaxation 
he likes target pistol shooting. 


PEORIA 


RAYMOND H. Hays, assistant metal- 
lurgist, Caterpillar Tractor Co., 
joined A.S.M. in 1941. He is chair- 
man of the A.S.M. handbook subcom- 
mittee on “Carbon Steel Bars and 
Forgings”. He is also a member of 
S.A.E. and A.I.M.E. 

Born in Louisville, Ky., his B.S. 
and M.S. degrees in metallurgical 
engineering were obtained at the Uni- 
versity of Kentucky. His first job 
after college was with Park Lumber 
Co., Pleasure Ridge Park, Ky., then 
with the Ingersoll Products Division 
of Borg-Warner Corp. in Chicago for 
three years before taking his present 
position. 

Mr. Hays served overseas in the 
European theater about three years 
as a major in the Chemical Warfare 
Service. For recreation he and his 
wife enjoy boating. 


JACKSONVILLE 


STEPHEN M. BOWES, JR., born in 
Pensacola, obtained his B.S. degree in 
mechanical engineering at Georgia 
Institute of Technology. After grad- 
uation he joined the Army Ordnance 
Corps, and for a year was instruc- 
tor at Aberdeen Ordnance School, 
then a platoon leader with the Sec- 
ond Infantry Division in Korea, 
where he received the Bronze Star 
for meritorious service during two 
campaigns. Upon completing his serv- 
ice he returned to Florida Machine 
and Foundry as sales engineer, and 
he is now plant engineer. 

He was one of the directors dur- 
ing the Southern Metals Conference, 
1956-1957, and he has served as chap- 
ter secretary and treasurer. He is 
also active in other technical so- 
cieties. 

Stephen is an ardent fly fisherman, 
enjoys swimming, but most of all 
boating with his family in his run- 
about “Ramblin’ ‘Reck 11”. Stephen 
III is two years old and daughter 
Margaret is approaching her first 
birthday. 


W. J. Ridd 

















Presents 
Woodside Lecture 


at Detroit 


Speaker: W. Paul Eddy 


Pratt & Whitney Aircraft Div. 
United Aircraft Corp. 


W. Paul Eddy, chief of engineer- 
ing operations, Pratt & Whitney Air- 
craft Division, United Aircraft Corp., 
delivered the 16th Annual William 
Park Woodside Lecture before mem- 
bers of the Detroit Chapter. The title 
of his talk was “The Aircraft Engine 
—a Proving Ground for New Ma- 
terials”. 

Mr. Eddy outlined the problems 
confronting the mid-20th Century ma- 
terials engineer in developing and 
building an aircraft engine. These in- 
cluded continuously improving creep 
and fatigue resistance of alloys, de- 
creasing friction, reducing weight 
and lowering cost, at the same time 
utilizing abundant materials. He de- 
‘scribed how existing alloys have been 
applied to new jobs or how new al- 
loys had to be developed to fulfill 
the steadily increasing demands of 
the gas turbine engine. Since weight 
saving is such a critical considera- 
tion in an aircraft engine, any part 
that is not highly stressed is poorly 
designed. Maximum output from all 
materials is a prime requirement. 

In the hot parts of the engine, 
high-speed steel has supplanted 52100 
steel bearings for greater resistance 
to deformation at operating tempera- 
tures. Nickel and cobalt-base super- 
alloys, long the standard of jet en- 
gines, have been improved again and 
again to keep pace with the increas- 
ing temperature requirements. Now 
it appears that further big improve- 
ments in these alloys are unlikely 
and that a major breakthrough is 
needed in the development of molyb- 
denum, tugnsten, tantalum, columbi- 
um or chromium-base ultra-high tem- 
perature materials. 

Vacuum melting of alloys has be- 
‘come widely used, not because bet- 
ter materials can be produced, but 
because less poor quality material is 
made by this method. Substitution 
of low-alloy steel for stainless grades 
in the compressor rotor disk has 
actually reduced a serious corrosion 
problem—stress-corrosion cracking. 
New electroplates of nickel-cadmium 





W. Paul Eddy (Center), Sixteenth Woodside Memorial Lecturer, Is Shown 


ne 





Receiving The William Park Woodside Certificate From R. F. Thomson, Tech- 
nical Chairman, While John Sheppard, Detroit Chapter Chairman, Looks On 


have also been developed for im- 
proved corrosion resistance at mod- 
erately elevated temperatures. 
Outstanding among developments 
has been the adaptation and utiliza- 
tion of titanium in the aircraft en- 
gine. Here, vacuum melting, or pre- 
ferably double vacuum melting, is 
necessary to gain the maximum in 
properties. Welding must be carried 
on in closely controlled inert atmos- 
phere, and forming of some grades 
of alloys must be performed at ele- 
vated temperatures. Now, however, 
the working, welding, fabrication and 
machining characteristics have been 
developed to a point where, with 


satisfactory product can be produced. 
Although the cost of developing ti- 
tanium for this application was more 
than $100 million, its performance 
has been more than rewarding. In 
one compressor section alone it saves 
443 lb. over the ferrous alloys it re- 
placed. 

Mr. Eddy concluded by stating that 
a pound of weight saved in an en- 
gine for a commercial airliner is 
worth $40 to $93 in providing lower 
fuel consumption, greater range, 
higher speed or greater pay load. 
In military combat aircraft the value 
of a pound of weight saved is im- 
measurable.—Reported by J. C. Holz- 
warth for Detroit Chapter. 
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25-Year Members Honored at Milwaukee 






At the Recognition Night Meeting of the Milwaukee Chapter, Members of 
25 Years or Over Were Honored. Present were, from left: Victor A. 
Aschenbrener, Chain Belt Co; John F. Schaefer, Globe Union, Inc.; 
Carl E. Swartz, National Trustee, Who Presented the Certificates; Edgar 
L. Harris, Chain Belt Co.; Soren Sorenson, Twin Disc Clutch Co.; 
Wilson Trueblood, Leeds & Northrup Co.; Austin R. Townsend, Wheelock 
Lovejoy Co., Inc.; and Carl J. Zilch, Bucyrus-Erie Co. Also honored were 
W. R. Bloxdorf, Macwhyte Co., H. K. Ihrig, Allis Chalmers Mfg. Co.; 
M. A. Scheil, A. O. Smith Corp., and W. O. Smyth, Wehr Steel Co. Dr. 


Swartz also presented a talk entitled “Continuous Casting Processes” 
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JOHN A. MAHONEY, JR., formerly 
with Reeves Pulley Co., is now sales 
engineer for Pangborn Corp., with 
headquarters at Jenkintown, Pa. 


° ¢ ¢ 


DONALD E. SWAN has been ap- 
pointed sales manager of Hoskins 
Manufacturing Co., Detroit, and will 
direct sales and service activities 
throughout the country. GEORGE A. 
FINUCAN succeeds him as manager 
of the Chicago-Aurora district office. 


° ¢ ¢ 


WALTER R. KEITH has been ap- 
pointed to the sales force of the 
Riverside-Alloy Metal Div., H. K. 
Porter Co., with headquarters at the 
New York office. 


¢ ° ¢ 


RALPH C. SHIRING has been elected 
president of Picker-X-Ray Corp.’s 
Waite Manufacturing Division in 
Cleveland. He succeeds EDWIN C. 
GOLDFIELD who has retired. 


¢ ¢ ¢ 


JOHN W. PETERSON is now field en- 
gineer at Norton Co.’s Philadelphia 
district office. 


¢ ¢ ¢ 


Aircar Co., Lancaster, Ohio, has 
announced several promotions result- 
ing from its expansion program. 
ELMER LEHMKUHL is now sales man- 
ager, responsible for marketing and 
sales in the Eastern Division, MAR- 
TIN BOYER is sales promotion and ad- 
vertising manager, DURWARD B. 
VAUGHT has been assigned field rep- 
resentative in Virginia, Kentucky and 
southern West Virginia and other 
southern states. 


¢ ¢ ¢ 


CHARLES ERIC Ho, formerly with 
Esso Standard Oil Co., is now assist- 
ant manager of market and economic 
analysis for Climax Molybdenum Co. 


¢ o ¢ 


Handy and Harmon has appointed 
E. EARLE TIETZ manager of market- 
ing, and ROBERT E. BURKE field sales 
manager. CLARK P. ZITZMANN was 
named New York district manager 
and WILLIAM K. HONAN industrial 
products manager. 


¢ o ¢ 


J. T. SABOL has been appointed dis- 
trict manager, Inductotherm Corp., 
Cleveland. 
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Reviews Steel Industry of Russia 





Dennis J. Carney, Division Superintendent, Steel Production, Duquesne 
Works, U. S. Steel Corp., Spoke on the “Steel Industry and Education in 
Russia” at a Meeting of Canton-Massillon. Shown, from left: G. P. 
Michalos, vice-chairman; Dr. Carney; and R. A. Bloom, technical chairman 


Speaker: Dennis J. Carney 
U. S. Steel Corp. 


“The Steel Industry and Education 
in Russia” was the subject of a talk 
by Dennis J. Carney, division super- 
intendent, steel production, Duquesne 
Works, U. S. Steel Corp.,-at a meet- 
ing held recently by the Canton- 
Massillon Chapter. 

Dr. Carney toured Russia with a 
group of ten Americans late in 1957 
as a part of the American-Soviet 
metallurgical exchange arranged by 
the Moscow Steel Institute and New 
York University. 

Dr. Carney stressed these points: 

1. The Russians locate their steel 
plants near sources of ore rather 
than proximity to markets. 

2. The Russians have increased the 
productive capacity of iron and steel- 
making units through increased heat 
size and auxiliary equipment (i.e., 


charging machines, cranes, augment- 
ed furnace crews, greater supervision 
and utilization of latest advances in 
technology). 

3. Top management 
and well trained. 

4. Production is increased through 
workable incentive systems. 

5. Education for steel metallurgists 
is thorough and specific. 

A college education is available to 
any Russian high-school graduate be- 
tween 18 and 35 years old who can 
pass the entrance examinations. 
Eighty-five percent of their college 
students receive government  sub- 
sidies. 

After the normal five-year college 
course, the best students are given 
their choice of the best jobs. The 
lowest ranking students usually un- 
pack their bags in Siberia.—Report- 
ed by R. R. Ernest for Canton-Mas- 
sillon Chapter. 
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National Trustee Speaks at Lehigh — 





Then National Trustee Carl E. Swartz Spoke on “Continuous Casting” at 
a Meeting of Lehigh Valley. Shown are, from left: J. F. Clark, chair- 
man; Dr. Swartz; and Benjamin F. Shepherd, past national president and 
chief metallurgist, Ingersoll Rand, technical chairman of the meeting 











Lorig Presents Charter 





Speaker: C. H. Lorig 
Battelle Memorial Institute 


Over 50 members and guests were 
present at the first technical meet- 
ing of the newly organized South- 
east Ohio Chapter, designated as 
“National Officers Night’’. 

A. F. Sprankle, chairman, presided 
and accepted the Chapter’s charter, 
which was presented by Clarence H. 
Lorig, then president-elect A.S.M. 
and technical director, Battelle Me- 
morial Institute. Dr. Lorig stressed 
the responsibility of the Chapter in 
serving the people associated in the 
expanding metal industry in South- 
east Ohio. 

The technical session consisted of 
a talk by Dr. Lorig on “Selection of 
Materials Today”. Designers, met- 
allurgists and producers of a given 
device must coordinate their work 
when selecting material for new uses. 
Perfect material is seldom available 
so the designer must compromise 
and select the material best suited 
on the basis of cost, performance 
and availability. It is advantageous 
for the designer to consult with the 
metallurgist in the early stages. 
Quite frequently ‘some of the diffi- 
cult specifications can be avoided by 
proper design. 

The designer may hamper the met- 
allurgist by specifying unnecessary 
chemical composition for materials. 
It is important for a designer to 
know when the chemical composition 
is important and when only mechan- 
ical, thermal or other properties 
should be specified. 

In many cases, there is a gap be- 
tween the physical properties of test 
specimens and the actual properties 
of a structural part in service. A 
material which is weaker in a test 
specimen may actually be stronger 
in service because other factors such 
as ductility, shock resistance, ther- 
mal stability and corrosion resistance 
affect the life of material in actual 
service. Improved testing procedures 
and methods of evaluations are need- 





C. H. Lorig, President A.S.M. and Technical Direc- 
tor, Battelle Memorial Institute, Is Shown, Left, Pre- 
senting the Charter of the Southeast Ohio Chap- 
ter to Chairman A. F. Sprankle at a Recent Meeting 





Speaker: A. M. Bounds 
Superior Tube Co. 


Members at a meeting of the Oak 
Ridge Chapter heard a talk en- 
titled “What’s Special About Special- 
ty Tubing” presented by A. M. 
Bounds, chief metallurgist, Superior 
Tube Co. 

Mr. Bounds gave a brief history 
of the development of pipe and tub- 
ing. The art of making pipe is quite 
ancient, as evidenced by the fact that 
copper pipe was used in Egypt about 
3600 B.C. The forerunner of present 





ed to determine how well materials 
will stand up in actual service. 

In many new uses, including jet 
planes and missiles, temporary or 
transitory properties are important. 
Thus, in missiles, the useful life of 
some part may be measured in 
seconds. These temporary proper- 
ties may be quite different from 
properties obtained by ordinary phys- 
ical testing. 

Extremely high-cost materials are 
frequently less expensive for a given 
use. Materials which have a higher 
initial cost may more than pay for 
themselves because they permit 
greater pay load or last longer. The 
ultimate cost is of primary impor- 
tance in selecting any material not 
only for commercial use but also for 
military purposes. Cost is  para- 
mount in military items although it 
must be measured on the basis of 
providing the best weapon system at 
the lowest over-all cost. The deter- 
mining factor in a cold war or even 
in a hot war may well be the best 
use of the country’s resources. 

With the increasing complexity of 
modern equipment, reliability of the 
individual components is becoming 
more and more important, as the 
failure of any one part may cause 
failure to the entire machine.—Re- 
ported by H. W. Rathman for South- 
east Ohio. 





W. D. Manly, Left, Program 
A. M. Bounds, Chief Metallurgist, Superior Tube Co., 
at a Meeting of the Oak Ridge Chapter. Mr. Bounds 
talked on “What's Special About Specialty Tubing” 


Talks on Specialty Tubing 
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tubing, however, did not evolve until 
the discovery of gunpowder created 
a demand for gun barrels. Produc- 
tion of modern tubing by welding 
was not done until the 19th Cen- 
tury. Finally, seamless piercing 
methods were developed in Germany, 
around 1900. 

Modern processes of making tub- 
ing were next discussed. Although 
cold forming is used to make thin- 
walled welded small-diameter tub- 
ing, most tubing is produced by a 
piercing and drawing process. In 
the cold drawing version of this proc- 
ess, a plug or fixed mandrel is used. 
Tubes of less than one-half inch di- 
ameter are seldom produced by this 
method since the maximum reduc- 
tion per pass is about 35%. In the 
fixed rod method, the tube and the 
hardened mandrel are both drawn 
through the die. Reductions of 45- 
60% per pass may be made in this 
way. Removal of the tube from the 
mandrel is accomplished by a light 
roll which causes reversal of stresses 
and an expansion of the tube away 
from the mandrel. Plug drawing or 
sinking must then be used to smooth 
the waviness caused by the expan- 
sion. 

Extrusion has only recently been 
used to produce tubing, from hard 
metals and alloys, and then only in 
special cases because of the higher 
costs involved. 

Mr. Bounds described items which. 
make specialty tubing special. Such 
tubing is made from all metals and 
alloys, in any size, with special sur- 
face finishes and dimensions, and 
with special mechanical properties. 
The wall thicknesses may range from. 
1 to more than 80% of the diameter. 
Special heat treatments may require: 
special furnace atmospheres. ‘Some. 
small sizes of tubing may require as 
many as 15 anneals during process- 
ing. In addition to all of the above, 
special tests and analyses of the fin- 
ished tubing are often required.— 
Reported by P. L. Rittenhouse for 


Oak Ridge. 
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John A. Kurtz, Physicist, Cryogenics Department, International Business 
Machines Corp., Presented a Talk on “Metals in Memory and Computing 
Circuits” at a Meeting in New York. Shown are, from left: Robert Misshula, 
technical chairman; Mr. Kurtz; Frank Malone, Chapter chairman; Walter 
Stadtler, past chairman; and Ludwig Anselmini, the program chairman 


Speaker: John A. Kurtz 
International Business Machines Corp. 


A talk on “Metals in Memory and 
Computing Circuits” was given at a 
meeting of New York Chapter by 
John A. Kurtz, Research Laboratory, 
International Business Machines Corp. 

Mr. Kurtz reviewed the physics of 
superconductors. He discussed how 
the existence of metals with zero 
resistivity at low temperature makes 
possible the storing of persistent cur- 
rents in rings of superconducting 
metals. These currents can _ be 
stopped by applying a magnetic field 
of strength equal to or greater than 
the critical field of the superconduct- 
ing metal to switch the metal to the 
normal (or resistive) state. This 
critical field can be due to an exter- 
nal magnetic field, the field due to 
the current in the superconductor, or 
a combination of these. The Meissner 
effect (i.e., the exclusion of magnetic 
flux from a superconductor), was also 
covered. The existence of the inter- 
mediate state, a fibrous mixture of 
normal and superconducting domains, 
led to a discussion of the nonideal 
behavior of superconductors. 

The second part of the talk was 
devoted to the use of superconductors 
in circuit components. The cryotron. 
a length of superconducting wire of 
medium critical field around which 
is wrapped a coil of superconducting 
wire of large critical field, was dis- 
cussed. It was shown how the core 
of the cryotron can be switched from 
the superconducting to the normal 
state by applying a magnetic field 
from the coil. After telling how bi- 
stable devices are important in com- 
puters where a binary scale (zero or 
one) is used, a Buck-type flip-flop 
was described to show how the de- 
struction of superconductivity by a 
magnetic field can be used to make 
a practical bistable circuit for com- 
puters. 

The Crowe trapped flux memory 
was described. This device stores 
persistent currents in either of two 


possible directions by making use of 
both zero resistivity and exclusion of 
flux from a superconductor. Its be- 
havior was analyzed and it was 
shown how information could be read 
into and out of the device. 

The last part of the talk touched 
on the problems experienced with 
metals used in superconducting cir- 


Describes 
Metals for 


Memory Circuits 


cuit components. The main difficulty 
is the fabrication of a metal which 
can be switched from the supercon- 
ducting to the normal state without 
going into the intermediate state. 
This necessitates the use of very high 
purity metals with no defects. The 
difficulty experienced in vacuum 
evaporation of metals was also dis- 
cussed. 

The talk was concluded with a dis- 
cussion of the advantages the com- 
pact superconducting computers will 
have over the bulky present day com- 
puters.—Reported by E. J. Mullarkey 
for New York. 





Stresses Vacuum Melted Alloy Quality 





—* 





William Dyrkacz, Allegheny Ludlum Steel Corp. Presented a Talk on “Qual- 


ity Aspects of Vacuum Melted Alloys” at a Meeting of the Eastern New 
York Chapter. Present were, from left: Mrs. C. B. Craver, treasurer; Mr. 
Dyrkacz; J. H. Westbrook, chairman; and G. W. Reese, the vice-chairman 


Speaker: William Dyrkacz 
Allegheny Ludlum Steel Corp. 


William Dyrkacz, Allegheny Lud- 
lum Steel Corp., spoke on “Quality 
Aspects of Vacuum Melted Alloys” 
at a meeting of Eastern New York 
Chapter. 

The vacuum melting industry has 
achieved a major production status. 
The 1957 figures for ingot pounds 
cast include 20 million for induction 
vacuum, 50 million for consumable 
electrode vacuum arc and 50 million 
for vacuum degassing. The alloys be- 
ing produced include bearing mate- 
rials, low-alloy steels, stainless steels 
and high-temperature materials. 

Whereas in air melting, possible 
sources of contamination are the at- 


mosphere, slag and crucible, none of 
these are present in consumable elec- 
trode vacuum arc melting, and only 
the crucible is present in vacuum 
induction melting. Another advantage 
of melting in vacuum is the close con- 
trol of alloy additions such as tita- 
nium, aluminum, boron and zirconium. 

Improvements in mechanical proper- 
ties are possible if the mechanical 
properties are sensitive to chemical 
consistency or segregation. The 
higher cost of vacuum melting proc- 
esses can be tolerated if the improved 
properties and quality are especially 
important. The speaker showed a 
film illustrating the consumable elec- 
trode vacuum arc melting technique. 
—Reported by Louis Ianniello for 
Eastern New York. 
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Santa Clara Hears Talk 
On Mechanical Properties 
Of High-Strength Steels 


Speaker: Victor F. Zackay 
Ford Motor Co. 


Members of Santa Clara Valley 
Chapter heard Victor F. Zackay, su- 
pervisor, physical metallurgy sec- 
tion, Ford Motor Co., speak on “Me- 
chanical Properties of Deformed 
Metastable Austenitic Ultra High 
Strength Steels”. The talk was based 
upon a recently completed study by 
Duane Schmatz and Dr. Zackay on 
a new hardening technique first sug- 
gested by the Dutch metallurgists, 
Lips and VanZuilen. 


The strength level of high-alloy 
steel demanded by industry has stead- 
ily increased to where present meth- 
ods of producing high-strength steels 
appear inadequate. Steels which were 
designated for use at 180,000 psi. ten 
years ago are now heat treated for 
applications at strength levels of 
260,000 psi. This increase in strength 
is accomplished generally by lower- 
ing the tempering temperature. Duc- 
tility and impact values formerly un- 
acceptable are now specified. The 
standards of acceptance presently 
based on ductility and impact values 
cannot be sacrificed much further 
without encountering the brittleness 
usually associated with ceramic 
bodies. 


An entirely different approach is 
that described several years ago by 
Lips and VanZuilen in that a 33% 
increase in yield strength over that 
reached by conventional heat treat- 
ments can be obtained by the de- 
formation of metastable austenitic 
alloy steels and subsequent trans- 
formation to martensite or bainite. 
Preliminary efforts of the Ford work- 
ers, as well as those of other lab- 
oratories, indicated that the large 
improvements noted by the Dutch 
workers could not be substantiated 
when deforming the austenite just 
above the martensite transformation 
temperature by using conventional 
equipment as the Dutch studies had 
inferred. A process for achieving 
large deformations with convention- 
al steelworking equipment was de- 
veloped over a period of several years 
and the results were described. 


The critical amount of deformation 
required for a significant increase in 
mechanical properties is of the order 
of 25% reduction in area. The first 
25% deformation is highly effective 
while greater amounts of deforma- 
tion are diminishingly beneficial. De- 
formations as high as 75% did, how- 
ever, continue to improve the me- 
chanical properties. The “bay” area, 
or region between the pearlite and 
bainite transformation bands, is con- 
venient for accomplishing large 
amounts of deformation without the 
isothermal decomposition products. 
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Lesser degrees of deformation may 
be obtained at other temperatures, 
although time then becomes a critical 
variable. 

Substantial increases in ultimate 
tensile strength and elongation were 
noted at low tempering tempera- 
tures. Ultimate tensile strengths in 
excess of 400,000 psi. with excellent 
ductility were obtained on highly de- 
formed medium carbon alloy steels. 
Consistent with the increases in ul- 
timate tensile strength, the hardness 
of the deformed material was _ sub- 
stantially increased over that of the 
undeformed material. An increase in 
hardness of 2 to 4 Rockwell C units 
was observed for material deformed 
in excess of 25%. The yield strength 
was also increased by deformation 
although more scatter in the results 
was evident at low tempering tem- 
peratures. 

Higher tempering temperatures de- 
creased the ultimate tensile strength 
of the steels rapidly while increas- 
ing the yield strength at a lesser 


rate. Tempering temperatures in 
the range of 500 to 600° F. appeared 
to be the optimum for the steels em- 
ployed in this study. At the opti- 
mum tempering temperature, yield- 
to-tensile strength ratios were over 
0.9. Higher tempering temperatures 
also were effective in reducing scat- 
ter in elongation data, and in con- 
siderably improving the ductility as 
measured by reduction of area. An 
optimum carbon content of 0.40% 
was established for the particular 
processing technique employed. This 
steel exhibited the highest yield 
strength with good ductiltiy for all 
the carbon contents investigated 
(0.28 to 0.52%). 

Several suggestions were advanced 
for the mechanisms operative in this 
new hardening process. Decreased 
martensitic grain size, residual stress, 
increased dislocation density and very 
fine carbide precipitation were con- 
sidered possible contributing factors. 
—Reported by C. O. Matthews for 
Santa Clara Valley. 








Shown at a Meeting of York Chapter Are, From Left: P. Strategos, Meet- 


Talks in York on Vacuum Pouring 





ing Chairman; E. Vitcha, Chairman; J. Fields, Bethlehem Steel Co., Who 
Spoke on “Vacuum Pouring for Large Forging Production”; and N. Stengel 


Speaker: Joseph Field 
Bethlehem Steel Co. 


Joseph Field, metallurgical super- 
visor, Bethlehem Steel Co., talked on 
“Vacuum Pouring for Large Forging 
Production” at a meeting of York 
Chapter. With the aid of slides and 
a film, Mr. Field explained the proc- 
ess of vacuum pouring used at Beth- 
lehem and pointed out the improved 
properties of a vacuum cast ingot 
over the conventional poured type. 
In common with many other prod- 
ucts of the industrial world, the mod- 
ern trend in the heavy forging in- 
dustry has been toward a bigger and 
better product. With ever-increas- 
ing forging size and alloy content, 
it has become extremely difficult to 
obtain the necessary internal sound- 
ness in these large masses of steel 
by conventional practices. 

Mr. Field stated that the vacuum 
pouring process enables the produc- 
tion of large ingots with lower hy- 


drogen content, and this reduces 
sensitivity to flaking, which is one 
of the major causes of internal de- 
fects in large forgings. An improve- 
ment in tensile ductility and clean- 
liness is also recognized. 

The advantages of vacuum pour- 
ing were first determined at Bethle- 
hem on a seven-ton development or 
pilot unit, which gave an indication 
of benefits to be derived and produc- 
tion units were subsequently in- 
stalled. 

Present facilites at Bethlehem, in 
addition to the seven-ton unit, in- 
clude two 250-ton production units, 
and the results obtained on these 
units, with the advantages and limi- 
tations of the process, were dis- 
cussed by Mr. Field. Vacuum pour- 
ing represents one of the most im- 
portant advances in the history of 
the heavy forging industry and may 
be the answer to many of its in- 
herent problems.—Reported by N. 
Stengel for York Chapter. 
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Discusses High-Temperature Alloys 
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E. E. Reynolds, Allegheny Ludlum Steel Corp., Presented a Talk on “AI- 


loys for High-Temperature Applications” at Indianapolis. Shown are, from 
left: Charles C. Patton, vice-chairman; Dr. Reynolds; Arnold W. Nelson, 
Allegheny Ludlum Steel Corp.; and Carl E. Weber, Chapter chairman 


Speaker: E. E. Reynolds 
Allegheny Ludlum Steel Corp. 


Edward E. Reynolds, chief research 
metallurgist, high-temperature and 
valve steel research, Allegheny Lud- 
lum Steel Corp., presented a talk 
on “Alloys for High Temperature Ap- 
plications” at Indianapolis. 

Dr. Reynolds’ talk covered recent 
developments in high-temperature al- 
loys, particularly those of interest to 
the aircraft industry, new methods 
of testing materials and new proc- 
essing methods. 

Some of the more recent alloys are 
of the precipitation hardening and 
cold worked austenitic stainless types. 
The properties of high-strength 5% 
chromium-type steels and of new iron, 
nickel and cobalt-base superalloys 
were discussed. Of the latter, AF 71 
(Fe-Mn-Cr), D979 (Fe-Ni-Cr) and 
V-36 (Co-Ni-Cr) are outstanding. 
Most of these alloys have been de- 
veloped in the last ten years to meet 
jet and missile age demands. 

Tests developed for these high-tem- 
perature alloys include the thermal 
shock test, in which the material is 
heated to a very high temperature 
rapidly and cooled rapidly, the ex- 
tremes of temperature being con- 
tinued until failure; the high-speed 
tensile test, in which a combination 
of high heat and speeds, such as 120° 
per sec. loaded at 50% mn. until 
failure, is used; and the stress rup- 
ture versus time test for high heat- 
ing rates such as 100° per sec. These 
tests are particularly suited for ma- 
terial for short-lived applications. 

Most of the new alloys are made 
or can only be made by a vacuum 
melting process, including the induc- 
tion melting, consumable electrode 
melting and vacuum degassing proc- 
esses. These steels are superior to 
those produced by other methods and 
most suitable for use in the jet and 
missile applications because of their 





cleanliness, low gas content, hot 
workability, mechanical properties 
(no segregation), ultrasonic sound- 
ness and lower costs.—Reported by 
Dorothy Holbrook for Indianapolis. 


Talks on High-Temperature 
Brazing and Soldering 


Speaker: Karl M. Weigert 
Curtiss-Wright Corp. 


Karl M. Weigert, research metal- 
lurgist, Curtiss-Wright Corp., talked 
on “High-Temperature Brazing and 
Soldering” at a meeting of York. 

Dr. Weigert spoke on joining of 
metals by filler metals. At present, 
industry is particularly interested in 


joining metals at about 1000 or 2000° 
F. Nickel, silver, gold and palladi- 
um-base alloys are used for these dif- 
ficult-to-join alloys. The advantages 
and shortcomings can be understood 
only by going a little deeper into 
metallugical studies and into the 
metal-joining mechanism. The Amer- 
ican Welding Society has arbitrarily 
defined soldering as a process of join- 
ing metals by means of filler metals 
below 800° F., and brazing as all 
joining processes above that tem- 
perature. Thirty years ago there 
were only two types of filler metals 
—the so-called “soft” solders and the 
“hard” brazing alloys of 50/50 cop- 
per-zinc composition. The _silver- 
copper-zinc alloys that formed strong 
joints at 1300-1400° F. appeared 
about 1930. For many years the 
strength of metal joints was studied 
as a function of the clearance and 
physical properties of the parent 
metals, with little regard to the met- 
allurgical properties of the bonding 
alloys which were called solders or 
brazing alloys indiscriminately, or 
by the noncommittal name of “filler 
metals”. The properties of these al- 
loys are given as “tentative” in spec- 
ifications, with no mention of any 
minimum strength requirements as 
is common practice in welding rod 
specifications. 

Dr. Weigert discussed the proper- 
ties and application of various preci- 
ous metal “filler metals’ and the 
nickel-base alloys used for high-tem- 
perature brazing. The old classifica- 
tion of low-temperature soldering and 
high-temperature brazing does not 
describe the properties of filler metal 
joints adequately, and he pointed out 
how the old words could be given a 
new and better meaning.—Reported 
by N. Stengel for York Chapter. 





Plant Tour Features Electric Furnaces 






% = ~ 


sone 





George A. Fisher, i. International Nickel Co., and Past Trustee, A.S.M., 


Gave a Talk on “Recent Developments in Ductile Cast Irons” at a Meet- 
ing of Notre Dame Chapter. The Dodge Manufacturing Corp. was host to 
the meeting and prior to the talk a tour was taken through the plant. 
Shown is the pouring of a heat of ductile iron from an electric furnace 
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The following papers will be preprinted for distribution to members of the American Society for Metals 


upon request. Order the papers by their numbers, 


The six papers herewith listed represent the 1959 first quarterly preprinting of papers accepted by 
the Transactions Committee for inclusion in the annual volume of the Transactions of the Society. A brief 


abstract of each paper is included. 


125. The Flow, Fracture and Twinning of Commercially 
Pure Vanadium, by W. R. Clough, Supervisor, Metals 
Research and Development, Connecticut Aircraft 
Nuclear Engine Laboratory, United Aircraft Corp., 
Middletown, Conn., and A. S. Pavlovic, Research 
Physicist, Metals Research Laboratories, Electro 
Metallurgical Co., Niagara Falls, N. Y. 


Commercially pure calcium-reduced vanadium, which 
was analyzed and found to contain as little as 0.036 wt. % 
carbon, exhibits a second phase that has been success- 
fully extracted and identified as V,C. Oxides and nitrides 
could not be found, even though maximum weight per- 
centages of 0.07 and 0.083 oxygen and nitrogen, r2spec- 
tively, were determined. 

Tensile tests, made in the temperature range from 200 
to —196° C., exhibited a five-fold increase in yield strength, 
a three-fold increase in tensile strength, and a ductile to 
brittle transition. There is a corresponding decrease of duc- 
tility with decreasing temperature. The variation of yield 
stress with temperature has been well correlated by use 
of the postulations of Fisher, based on the Cottrell and 
Bilby theory of yielding. 

As determined by V-notch Charpy tests, energy and 
fracture-appearance transition temperature are excep- 
tionally well defined and occurred concurrently. Both 
the [100] and the [110] are active cleavage habit planes, 
and both families of planes can be operative in the cleav- 
age of a single crystal. Cleavage steps are originated 
when the path of brittle fracture crosses a low-angle 
twist boundary, a high-angle boundary, and when par- 
ticles of the second phase, V,C are intersected. During 
cleavage failure, microcracks were found to form in 
advance of the propagating principal crack. 

Mechanical twins were formed by impact loading at 
test temperatures of —78° C. and lower. Twins occur on 
[112] planes, apparently only within one or two grains 
of a cleaved surface. 


126. A Study of the Relationship Between State of Aging 
and Notch-Fatigue Performance of a High-Strength 
Aluminum Alloy, by G. W. Form, Assistant Profes- 
sor, Dept. of Metallurgical Engineering, Case Insti- 
tute of Technology, Cleveland. 


The fatigue performance of notched specimens of a 
duralumin alloy (2014 alloy) was studied in relationship 
to state of aging. The tests were carried out in an axial 
loading type vibrator under a nominal stress of 28,500 
psi at room temperature and —110° F. The results ob- 
tained suggest that the poor fatigue to tensile strength 
ratio of high-strength aluminum alloys is not invariably 
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associated with overaging taking place during alternating 
loading. 


127. The Effect of Uranium Hydride Distribution and Re- 
crystallization on the Tensile Properties of Uranium, 
by H. R. Gardner and J. W. Riches, General Elec- 
tric Co., Richland, Wash. 


The effects of hydrogen concentration, beta uranium 
hydride formation and particle size, recrystallization and 
cooling rate from recrystallization temperature on the 
tensile properties of uranium were determined over 
a temperature range of —20 to 200° C. Significant effects 
on tensile properties were produced by each of these 
variables. 


128. Effect of Interstitial Carbon Plus Nitrogen and Pre- 
cipitation Reactions on the Properties of Austenitic 
Cr-Mn-C-N Steels, by C. M. Hsiao and E. J. Dulis, 
Crucible Steel Co. of America, Central Research 
Laboratory, Pittsburgh. 


The effect of the interstitial elements carbon and 
nitrogen and precipitation reactions on the room and 
elevated-temperature mechanical properties of autenitic 
Cr-Mn-C-N stainless steels has been investigated. In the 
solution-treated condition, these steels may be maintained 
as solid solutions at room temperature. However, a state 
of supersaturation exists, and heating to elevated tem- 
perature (either by prior heat treatment or during service 
at elevated temperature) enables precipitation reactions 
to occur. 

The strengthening effects of C and N on the room and 
elevated-temperature tensile properties were established 
for steels in the solution-treated condition. This strength- 
ening is related to the lattice strain and to the valence 
effects of the interstitial solid solution of C and N. 

Analysis of the effects of the interstitial solid-solution 
elements on creep-rupture properties is complicated by 
the influence of the factor time at temperature. During 
the relatively long-time exposures at the test temperatures, 
the interstitial elements form carbides and nitrides by 
precipitation reactions. The morphology and distribution 
of these phases have a marked effect on properties. 

The effects of the following two types of precipitation 
reactions on the room and elevated-temperature proper- 
ties have been investigated: (1) Grain-boundary reaction 
(characterized by the formation of lamellar nodules at 
grain boundaries), and (2) general precipitation (char- 
acterized by Widmanstatten structure). In general, it has 
been found that the grain boundary reaction is detri- 
mental to the creep-rupture strength and the general 
precipitation is beneficial. 

(Continued on p. 19) 





Chicago Meeting Features Newer Metals 
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Donald J. McPherson, Armour Research Foundation, Presented a Talk on 
“Metallurgy of the Newer Metals” at Chicago. Shown are, from left: Elliot 
Nachtman, technical chairman; Dr. McPherson; and W. Wilson, chairman 


Speaker: D. J. McPherson 
Armour Research Foundation 


Donald J. McPherson, manager, 
Metals Research Dept., Armour Re- 
search Foundation, spoke on the 
properties of many relatively scarce 
metals that should come into their 
own as tonnage materials in the 
near future in a talk on “Metallurgy 
of the Newer Metals” at Chicago. 


Ten metals and their alloys were 
described individually with regard to 
their properties in relation to den- 
sity, cost, heat resistance, high-tem- 
perature physical and special nuclear 
properties. 

Tantalum, vanadium, chromium 
and zirconium, with their alloys, pos- 
sess properties that place them in 
a favorable position to meet future 
nuclear demands. Others like co- 
lumbium, molybdenum, _ beryllium 
and tungsten appear less likely to 
succeed as large tonnage metals. 
Hafnium and rhenium were described 
in detail, but are too scarce to rate 
much consideration. 


The meeting was closed with an 
interesting and informative question 
and answer  period.—Reported by 
I. R. Wood for Chicago. 


Machinability Defined 
At St. Louis Meeting 


Speaker: L. J. Nowikowski 
Metcut Research Associates, Inc. 


Leonard Nowikowski, Metcut Re- 
search Associates, Inc., spoke at 
St. Louis on ‘Machinability”. 

Defining machinability as the ease 
with which metal parts company in 
any machining operation, Mr. Nowi- 
kowski pointed out that the work 
material, machine tool and cutting 
tool are prime factors in the ma- 
chining process. Improvement of the 
machining process and machinability 
requires analysis and understanding 
of the elements which enter into the 
process. Usual evaluations of ma- 
chinability utilize tool life, surface 
quality of the work and power re- 
quirements as criteria. 


Tool life testing as a measure of 
machinability is valuable because of 
its importance to the production shop. 
The speaker prefers the use of long- 
time tool life testing in determining 
the machining characteristics of any 
material rather than short-time tests, 
such as constant load testing and the 
use of radioactive tools. Long-time 
tool life testing provides information 
which can be readily applied to pro- 
duction shop operations. Short-time 
tool life testing can be used to class- 
ify materials generally as to relative 
machinability. 


One very important aspect very 
often overlooked and frequently un- 
derrated in the evaluation of a ma- 
terial’s machining characteristics is 
the close relationship between micro- 
structure and machinability. Each 
steel has a range of machinability 
ratings as great as the range of mi- 
crostructures which can be obtained 
with the particular composition of 
steel. Hardness test results cannot 
be used as an accurate indication of 
machinability. Steels with different 
microstructures, even though equiv- 
alent in hardness, will have greatly 
different machinability characteris- 
tics. The use of suitable thermal 
treatments to develop desirable mi- 
crostructures can improve machina- 
bility and reduce machining costs. 


Machinability data serve to pro- 
vide the production engineer with a 
starting point for setting machining 
conditions for a production operation. 
Application of the machinability data 
to production operations must be 
done judiciously to obtain optimum 
performance. A careful analysis of 
the work material, the operating 
characteristics of the machine tool 
and the performance of the cutting 
tool must be made in every case. 
Through this approach significant 
cost savings can be achieved on pro- 
duction machining operations.—Re- 
ported by W. F. Kaufman for St. 
Louis. 








129. Effect of Deformation Prior to Transformation on 
the Mechanical Properties of 4840 Steel, by Eric B. 
Kula and Joseph M. Dhosi, Ordnance Corps, Water- 
town Arsenal, Watertown, Mass. 


A method of hardening has been investigated which 
can lead to a higher strength and an improvement in 
impact properties. This consists of deforming the steel 
in the austenitic state and quenching it to form marten- 
site before recrystallization occurs. 


Rolling of 4340 steel at 1550 and 1000° F. was investi- 
gated. A 10% increase in yield strength, from 230,000 
to 255,000 psi. no change in tensile strength, and an 
improvement in impact properties were noted after roll- 
ing to a 72% reduction at 1550 and tempering at 450° F. 
Similar deformation at 1000° F. increased the yield 
strength 19% to 280,000 psi. and the tensile strength 
13% to 310,000 psi. Reasons for the improvement and 
practical applications of the results are discussed briefly. 


130. The Effect of Trace Elements on the Tensile, Elec- 
trical Resistance and Recrystallization Properties 


of High-Purity Nickel, by K. M. Olsen, Bell Tele- 
phone Laboratories, Inc., Murray Hill, N. J. 


The effects of small quantities of magnesium, alumi- 
num, manganese, silicon, boron, carbon, zirconium, cobalt, 
tungsten and titanium on the electrical resistance, tensile 
and recrystallization properties of high-purity nickel have 
been determined. Measurements were made on 0.025 in. 
diameter wire prepared from controlled atmosphere melted 
and cast ingots. This study is part of a comprehensive 
investigation of the influence of these minor constituents 
on the emission characteristics and life of oxide-coated 
nickel cathode structure used in vacuum tubes. 

On an atomic percent basis, additions of tungsten, ti- 
tanium and silicon had the greatest effect on the resis- 
tivity of nickel, while zirconium and carbon had the 
greatest influence on tensile strength. 

The most pronounced influence on recrystallization was 
found to be associated with additions of elements which 
had a much larger atom size than that of nickel. The 
greatest retardation of recrystallization resulted from 
the addition of 0.1% by weight of zirconium (6 atoms 
per 10,000). This addition produced an approximate 400° 
C. increase in recrystallization temperature over that of 
pure nickel. 
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On Furnace Atmospheres Panel in Boston 





Shown at a Meeting in Boston During Which a Panel Discussion on “Fur- 
nace Atmospheres” Was Held Are, From Left: O. E. Cullen, Suface Com- 
bustion Corp., Who Spoke on Exothermic and Endothermic Generators; C. A. 
Mueller, Lindberg Engineering Co., Who Described Ammonia, Hydrogen 
and Nitrogen; W. F. Collins, past chairman; and R. A. Pomfret, chairman 


Speakers: O. E. Cullen 
and C. A. Mueller 


The Boston Chapter held a panel 
meeting on “Furnace Atmospheres” 
with Orville E. Cullen, chief metal- 
lurgist and manager of research and 
development, Surface Combustion 
Corp., and Charles A. Mueller, chief 
engineer, Gas Process Division, Lind- 
berg Engineering Co., as panelists. 

Mr. Cullen spoke on exothermic 
and endothermic generators and the 
application of the gases produced. 
Exothermic gas is widely used for 
protective atmospheres. It makes use 
of combusted mixtures of air and 
hydrocarbon fuels. The combustion 
is self-sustaining and gives off heat. 
A lean or rich exothermic gas can be 
formed, depending upon the degree of 
combustion. Extensive use is made 
of exothermic gas for bright anneal- 
ing and for inert atmospheres and 
there are many other applications 
for this type gas. A flow diagram 
was shown illustrating a _ typical 
exothermic gas producer. Exothermic 


gas may be either reducing or oxidiz-. 


ing to various materials, depending 
upon the relative ratios of CO to 
CO, and H, to H,O. 

Endothermic gas does not have suf- 
ficient heat and an external heating 
source together with a catalyst must 
be used. It contains high amounts 
of carbon monoxide and hydrogen, 
and very little, if any, carbon dioxide. 
It is reducing to most common met- 
als and is generally used for its car- 
burizing potential. The endothermic 
atmosphere can be used for carbon 
restoration and is widely used in 
batch-type and continuous furnaces. 
In using the endothermic atmosphere, 
the dewpoint can be carefully con- 
trolled, depending upon the condi- 
tions for which it will be used. By 
varying air-gas ratio, the dewpoint 
can be varied and this, in turn, will 
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vary the carbon potential. 

Mr. Mueller talked about ammonia, 
hydrogen and nitrogen. He explained 
the process of dissociation of am- 
monia and discussed nitriding and 
carbonitriding processes. He pointed 
out that dissociated ammonia can 
be used cheaply in bell-type furnaces 
because it is a mixture of 75% hy- 
drogen and 25% nitrogen and has 
the same equivalent properties as 
pure dry hydrogen. It is free of 
oxygen and relatively free of water 
vapor. 

Pure, dry hydrogen is frequently 
used for bright hardening, annealing 
and special brazing operations. Gen- 
erally speaking, hydrogen can be suc- 
cessfully used to prevent decarburiza- 
tion but its success is affected by 
extraneous factors. 

Nitrogen is sometimes used for a 
protective atmosphere because it is 
inert. However, moisture and infiltra- 
tion of other gases into a nitrogen 
atmosphere must be avoided.—Re- 
ported by Stephen G. Demirjian for 
Boston. 


Metal Show Dates Revised 


Some months ago, as a result of 
conflicting dates with a large na- 
tional meeting in Philadelphia, a re- 
vised schedule for the National Metal 
Congress and Exposition was estab- 
lished. This new schedule, now ar- 
ranged on a long-term basis, explains 
the early return of the Metal Show 
to Chicago in 1959. As a result of 
these readjustments in _ schedule, 
A.S.M. headquarters in Chicago will 
be at the Sherman Hotel, with the 
Exposition held, as in the past, at 
the International Amphitheatre. 

Future Metal Shows will be held in 
the following cities: 

1960—Philadelphia 
1961—Detroit 
1962—Chicago 
1963—Cleveland 





Course on Metallurgy 


The Eastern New York Chapter 
presented a series of educational lec- 
tures on the “Elements of Metal- 


with John J. McCarthy, 


lurgy”, 
Polytechnical Institute, 


Rensselaer 
as lecturer. 

The course covered methods of ob- 
taining metals and the general nature 
of metals. Main emphasis was on 
physical metallurgy, including micro- 
structure, crystal structure, freezing 
of metals, alloying, phase diagrams, 
deformation and fracture, diffusion 
and heat treatment. Application of 
these principles to specific metallurgi- 
cal fields was stressed. 


Trustee Covers Mechanical 


Behavior of Materials 
Speaker: E. E. Stansbury 


University of Tennessee 


At Chattanooga Chapters’ National 
Officers’ Night a talk on “Metallurgi- 
cal Factors in Mechanical Behavior 
of Metals” was given by E. E. Stans- 
bury, professor of metallurgical en- 
gineering, University of Tennessee, 
and national trustee A.S.M. 

Dr. Stansbury stated that alloying 
elements in steel have an effect on 
heat treatment to produce a desired 
condition. Using diagrams, he showed 
how the presence of elements such 
as chromium change the heating time 
and cooling conditions to produce a 
desired condition where the absence 
of the element would require a dif- 
ferent set of conditions or make it 
impossible to attain the condition. 
He also pointed out that alloying 
elements have an effect on physical 
properties of a given substance.— 
Reported by J. H. McMinn for Chatta- 
nooga Chapter. 


Chosen for RPI Scholarship 








& 

Laurence A. Jackman, a native of 
Brockton, Mass., now living in Whit- 
insville, has been chosen by the 
Metallurgy Faculty of Rensselaer 
Polytechnic Institute as the 1958-59 
winner of the A.S.M. Foundation 
$500 Scholarship. Larry is active in 
sports at Rensselaer and a student 
leader in community affairs where he 
lives with his parents, Mr. and Mrs. 
Arthur Jackman. 
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Outlines Developments 
In Tool and Die Steels 


Speaker: Stewart G. Fletcher 
Latrobe Steel Co. 


Stewart G. Fletcher, vice-president, 
metallurgy, Latrobe Steel Co., spoke 
in Minnesota on ‘Modern Develop- 
ments in Tool and Die Steels”. 

The talk covered the innovations in 
four areas of toolsteel engineering— 
improved composition, improved 
manufacturing techniques, heat treat- 
ing and the use of toolsteels in new 
applications. 

Few revolutionary advances have 
been made in the toolsteel industry 
since the introduction of high-speed 
toolsteel. Advances that have been 
made have been in the form of im- 
provements of existing compositions 
and techniques, such as the addition 
of sulphur and vanadium to toolsteel. 
Sulphur gives better machinability 
and, because the sulphides are well 
dispersed, does not affect properties 
appreciably. Vanadium forms a very 
hard carbide in _ toolsteel, giving 
better wear properties. 

Improvements in manufacturing 
techniques have been aimed at pro- 
ducing a higher quality, more uni- 
form product. Instrumentation has 
been introduced into the toolsteel in- 
dustry in an attempt to better con- 
trol conditions and alloy contents. 
An example is the use of the direct 
reading spectrometer which will an- 
alyze a samvle of a melt in one 
minute. By improving melting and 
pouring techniques carbide and alloy 
segregation has been controlled. In- 
strumentation in the form of ultra- 
sonic testing has made it possible to 
inspect internally 100% of the tool- 
steel produced. 

The advances in heat treating have 
resulted from increased knowledge of 
the effects of heat treating and better 
equipment. Size changes in toolsteel 
due to quenching and tempering are 
understood and can be compensated 
for by the heat treater. Better equip- 
ment has resulted in more accurate 
temperature and atmosphere control. 

Because high-sneed steels retain 
their properties at elevated tempera- 
tures they are finding many new 
uses. The aircraft industry is present- 
ly using toolsteel in bearings and hy- 
draulic pumps of jet engines to com- 
bat the effects of temperature and 
wear. Aircraft flying at three times 
the speed of sound encounter tem- 
peratures which can only be met with 
steels with high properties at ele- 
vated temperatures for use as struc- 
tural members. At present even con- 
ventionally made toolsteels cannot 
meet the demands of these conditions 
and such processes as vacuum melt- 
ing and consumable electrode refin- 
ing are being investigated. These 
processes produce an even higher 
quality product while permitting the 
addition of reactive metals such as 
titanium, zirconium and columbium. 
—Reported by Bob Sundahl for Min- 
nesota Chapter. 
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Describes Metal Forming by Explosives 
a” et 






Shown at a Meeting of Pittsburgh Chapter Are, From Left: Richard H. 


Lambert, Technical Chairman; John A. Haynes, National Northern Corp., 
Who Spoke on “Metal Forming by Explosives”; and Chairman S. G. Fletcher 


Speaker: John A. Haynes 
National Northern Corp. 


John A. Haynes, manager, sales de- 
partment, National Northern Corp., 
spoke at a meeting of the Pittsburgh 
Chapter on “Metal Forming by Ex- 
plosives”. He stated that, although 
the technique of explosive forming is 
considered a relatively new process, 
patents were issued in England and 
Germany before the turn of the cen- 
tury. 

Mr. Haynes described in detail the 
requirements for explosive forming 
which include a die, normally steel 
(plastics and concrete have been 
used), a shaped explosive charge and 
a medium surrounding the charge to 
transmit the energy to the metal be- 
ing formed. The advantages of the 
process are the high elongations re- 
alized (70% for AISI 1020 steel) and 


the absence of “spring-back” after 
forming. An equation has been de- 
veloped which can be used to predict 
the plasticity of a particular family 
of metals based on an experimental- 
ly determined constant. 

A 20-min. movie on the process 
was presented with comment by the 
speaker on the type of dies utilized, 
explosives, energy transmission me- 
dium and metal being formed. The 
process is capable of producing forg- 
ings, welding, bonding, shearing and 
punching. Preliminary work has 
been done which indicates that ex- 
plosion extruding is a feasible proc- 
ess. 

Mr. Haynes concluded by stating 
that explosive forming may now be 
considered a practical process for 
producing formed metal parts.—Re- 
ported by D. W. Gunther for Pitts- 
burgh Chapter. 
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_Lorig Meets Muncie Committee Members 






A.S.M. President C. H. Lorig, Technical Director, Battelle Memorial In- 
stitute, Spoke on “Selection of Materials in This Changing World” at a 
Meeting in Muncie. Shown at a luncheon preceding the meeting are, from 
left: Dr. Lorig, J. Dunlap McNair, Thomas Wescott, Donald Waid, Robert 
McCreery, chairman, Robert Peters, John Buxton, secretary-treasurer, 


Melvin Altmark, Ted Hollingsworth, William Charlesworth and W. Grunden 
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Chicago-Western Series Features Tours 





Shown at the Educational Meeting Held at Fansteel Metallurgical Corp. 
by the Chicago-Western Chapter Are, From Left: J. H. Schmidt, Jos. T. 
Ryerson & Son, Inc.; R. W. Hanzel, Chairman; N. K. Koebel, Educational 
Committee; H. W. Highriter, Vice-President, Fansteel; P. K. Zimmerman, 
Vice-Chairman; D. T. Taylor, Technical Director, Metals and Fabrication 
Division, Fansteel. In the background is a tensile strength testing machine 


in the metallurgical laboratory 

About 100 members of the Chi- 
cago-Western Chapter have com- 
pleted a successful educational pro- 
gram on the “Manufacture and Proc- 
essing of Nonferrous Metals”. The 
program was arranged so that a 
plant tour would follow the lecture 
given on the subject the preceding 
week. 

The first Jecture was given by R. P. 
Kytle, Jr., director of industrial 
products, Reynolds Metals Co., on 
the manufacture, processing and ap- 
plication of aluminum. The follow- 
ing week, a plant tour was made of 
the Reynolds, McCook, IIll., plate and 
sheet mill to view operations of melt- 
ing, casting ingot, rolling, stretcher 
leveling and heat treating operations 
on aluminum alloys. 

The next session was held at the 
Aluminum Co. of America, Bellwood, 
Ill., die casting and machining plant. 
Lectures were given by Alcoa’s tech- 
nical staff on the fundamentals of 
die casting, die casting problems, die 
casting alloys and machining, plat- 
ing and finishing operations. A plant 
tour to view the die casting ma- 
chines in operation followed the lec- 
ture. 

G. E. Doremus, technical director, 
American Brass Co., Kenosha, Wis., 
presented the third lecture on the 
manufacture, processing and applica- 
tions of copper and copper alloys. The 
following week an inspection tour 
was made at the American Brass 
Co., Kenosha, Wis., to view operations 
of milling, casting ingot, extending 
rod, tube drawing, wire drawing and 
rolling of sheet and plate of various 
copper alloys. 

The final lecture was given by 
H. W. Highriter, vice-president and 
director, development department, 
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at Fansteel Metallurgical Corp. 
Metal Products Division, Fansteel 
Metallurgical Corp., North Chicago, 
on the manufacture, processing and 
application of refractory metals. 
This lecture was followed by an in- 
spection tour of Fansteel to view ore 
treatment, chemical processing, pow- 
der metallurgy, reduction, sintering, 
rolling and fabrication of the refrac- 
tory metals tungsten, molybdenum 
and tantalum.—Reported by N. K. 
Koebel for Chicago-Western. 





Describes Sejournet 
Process at Tri-City 


Speaker: J. A. Stevenson 
H. M. Harper Co. 


Members of the Tri-City Chapter 
heard John A. Stevenson, technical 
sales manager, H. M. Harper Co., 
speak on the “Sejournet Extrusion 
Process for Steel’. 

Mr. Stevenson placed emphasis on 
the Sejournet process as a factor in 
“the futuristic growth” of his com- 
pany, which is primarily a producer 
of nuts, bolts and screws made from 
stainless steels. The process, patented 
in France in the early 1940's, is based 
on the use of glass as a lubricant. 
The discussion also covered problems 
of die life, extrusion temperatures 
and extrusion rates. 


As a supplement to his subject, Mr. 
Stevenson showed a film which illus- 
trated the process from billet pro- 
duction to removal of glass from the 
final extruded product. Other items 
of interest were samples of various 
shapes, sizes and steel types which 
he brought with him. 

Stress was laid upon the fact that 
potentialities of steel extrusion have 
not begun to be realized, but that the 
Sejournet process will aid in realizing 
that potentiality in American industry. 
—Reported by B. G. Allen for Tri-City. 


Washington Holds Social 

The Washington Chapter inaugu- 
rated the current season with its 
annual “Quench and Draw Party”, 
held at the Dodge Hotel. The party 
was well attended and enjoyed as usu- 
al by all guests present. 








Jominy Speaks at Warren Meeting 


Walter E. Jominy, National Secretary ASM, Discussed “Metallic Wear” 


i 






See } 





at a Meeting of the Warren Chapter. He also covered latest A.S.M. head- 
quarters’ activities. Shown are, from left, front: C. H. Weimer, chairman; 
and Dr. Jominy. Back row, from left: Eugene Heffner, educational 
committee; J. O. Williams, membership committee; Theodore A. Hart, secre- 


tary-treasurer ; 


and Anthony J. Shield, vice-chairman of the chapter 





Gives Series on Metallurgical Testing 








“Metallurgical Testing” Was the Subject of a Series of Educational 


Lectures Presented Recently by the Peoria Chapter. Shown at the first 
meeting are, from left: G. K. Manning, Battelle Memorial Institute; T. H. 
Spencer, Peoria plant quality control manager, A. L. Jerome, plant metal- 
lurgist, D. J. Wright, quality control manager, and D. S. Gould, metallur- 


gical development supervisor, 

The Peoria Chapter has recently 
completed a series of lectures on the 
subject ‘Metallurgical Testing”. 

Topic of the first meeting was 
‘‘Hardenability” presented by George 
K. Manning, chief, Metallurgical En- 
gineering Division, Battelle Memorial 
Institute. 

Mr. Manning first reviewed the 
history of hardenability tests and 
discussed those tests now in use. Iso- 
thermal charts and _ hardenability 
tables were used to illustrate the ef- 
fect of such variables as cooling 
rate on hardenability. 

“Ultrasonic Testing”? was covered 
by R. B. Neeley and R. D. Albertson, 
sales engineers, Sperry Products, Inc. 
A movie was presented dealing with 
principles of ultrasonic testing, and 
use of the reflectoscope was demon- 
strated. Practical applications of the 


all from the 


Caterpillar Tractor Co. 


reflectoscope were also discussed. 

R. H. Frazier, supervisor, tubular 
research, Youngstown Sheet and Tube 
Co., spoke on “Impact Testing”. He 
discussed various impact specimens 
and tests now in use and the vari- 
ables affecting impact strength and 
transition temperatures. Origin of 
brittle ship failures was also covered. 

“Metallography”, topic of the final 
lecture, was presented by Robert W. 
Bohl, metallurgical engineering de- 
partment, University of Illinois. Dr. 
Bohl reviewed the variables affecting 
grain size and discussed the effect 
of grain size and phase distribution 
on the physical properties of metals. 
A series of slides was shown which 
demonstrated the value of metallog- 
raphy in determining the origin of 
failures. — Reported by Ronald B. 
Diamond for Peoria. 





Worcester Hears National President 
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At a Meeting Held by Worcester Chapter Are, From Left: M. L. Price, 
Worcester Polytechnic Institute; Leonard L. Krasnow, Chairman; C. H. 
Lorig, National President A.S.M., Who Talked on “Materials for This 
Changing World”; and H. J. Holmes, Technical Chairman of the Meeting 


Electron Microscope Is 
Defined as Tool at Purdue 


Speaker: Stuart T. Ross 
Chrysler Corp. 


Stuart T. Ross, managing engineer, 
metallurgical research department, 
Chrysler Corp., spoke on “The Elec- 
tron Microscope as a Metallurgical 
Tool” at a meeting at Purdue. 

Dr. Ross opened with a historical 
resume of the cooperative research 
activities being conducted in electron 
metallography. This relatively new 
endeavor was born of necessity since 
controversial concepts of metallic 
structures were not being resolved by 
ordinary optical metallography. 

The electron microscope is no long- 
er a mystery but an indispensable 
tool, not only in research labora- 
tories but in many control labora- 
tories. It is not a replacement for 
the optical microscope but is used to 
complement optical studies. The in- 
terpretation of structural features 
obtained in electron microscopy is 
quite dependent on _ the _ optical 
studies, for the normal range of elec- 
tronic magnification is 15,000 to 30,- 
000 diameters and, as a result, only 
very small areas are examined. 

The mechanical operation of the 
electron microscope is similar in 
some respects to the optical—an elec- 
tron source is used instead of visible 
light, and magnetic field coils are 
used to collimate and ‘focus’ in- 
stead of optical lenses. Specimen 
preparation is nearly the same al- 
though thin surface replicas must be 
made since electron beams do not re- 
flect as does visible light. 

Slides of electron micrographs 
were used to illustrate current re- 
search problems involving hardening 
and tempering in commercial steels. 
Deviations from a linear correlation 
between hardness and torsional yield 
strength, denoted as data instability, 
at high hardness levels were investi- 
gated. Using the high magnifica- 
tions available carbide films along 
martensitic plate boundaries were 
found to be present in tempered mar- 
tensite at the hardness levels where 
data instability was observed. Such 
films were absent in austempered 
samples, a fact which correlated with 
the observation that these samples 
revealed no data instability. 

The electron transmission tech- 
nique is one of the latest develop- 
ments in this field and is important 
to research in substructure studies. 
Dislocations, lattice defects and twin 
boundaries are clearly revealed in 
the micrographs produced by this 
technique.—Reported by J. D. Clyne 
for Purdue. 
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Describes Programming in 
Rolling Mills at Calumet 
Speaker: R. E. Bodman 


General Electric Co. 


R. E. Bodman, application engi- 
neer, General Electric Co., presented 
a talk on “Automatic Programming 
of Rolling Mills’ at Calumet. 

A new terminology is invading the 
steel industry with the installation 
of six program-controlled rolling 
mills in the Chicago district. Such 
phases as card readers, code con- 
verters, comparators, error amplifiers 
and null sensors are a part of this 
new technology that is leading to in- 
creased productivity, lower operat- 
ing and maintenance costs and im- 
proved quality of product. These 
goals are being accomplished through 
punched card programming of rolling 
mill control. 


Increased utilization of blooming 
and breakdown mills has been neces- 
sitated by expanded, higher speed 
finishing facilities. Since approxi- 
mately 50 to 75% of the operating 
time of such mills is consumed by 
manipulating and transferring the 
slab, reversing the mill and operat- 
ing the screwdowns, it is logical that 
program control should be applied to 
these functions to minimize time loss 
and error due to human perception 
and reaction. 


Gage control of 5000 to 6000 fpm. 
cold strip mill product is being 
achieved by regulating gage thick- 
ness from the first stand by screw 
control and controlling the speed of 
the finishing stand. Punched cards, 
tape and digital dial controls are 
used in programming gage settings, 
recording coil identification, turn 
identification, time, weight and foot- 
age of on and off gage products. 


Automatic gage control for the fin- 
ishing train of a hot strip mill is a 
complex problem that, to date, has 
lagged behind cold mill control. 
Three principal factors causing de- 
viation are loss of tension at front 
and tail ends of the strip, variations 
in incoming temperature and varia- 
tions in incoming thickness. Im- 
proved temperature sensing devices, 
speed control, radiation thickness 
gaging, roll force gages and pro- 
grammed screwdown adjustment are 
contributing to eventual complete 
programming of hot strip mills. 


Functional unit construction with 
nodular components, fault-finding cir- 
cuits, cross-checks in programming 
and the use of transistors, static 
switching devices and other rugged 
equipment contribute to ease of main- 
tenance and reduced downtime. Co- 
operation between mill builder, op- 
erating personnel and electrical man- 
ufacturer with full training of per- 
sonnel are important aspects of pro- 
gramming.—Reported by R. D. Eng- 
quist for Calumet. 
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R. H. Aborn, National Treasurer A.S.M., Presents the Alpha Sigma Mu Char- 








ter to C. Washburn, Chairman of the Student Group, Missouri School of 
Mines and Metallurgy. At left is Dean C. L. Wilson, at right is A. W. 


Schlechten, chairman of the department of metallurgical engineering 


The first chapter charter of Alpha 
Sigma Mu, the National Metallurgical 
Honorary Fraternity, to be granted 
since this organization has been 
sponsored by A.S.M., was presented 
to the group at the Missouri School 
of Mines and Metallurgy on Dec. 3. 

The presentation was made by 
R. H. Aborn, national treasurer 
A.S.M. and Alpha Sigma Mu and 
director of the Bain Laboratories for 
Fundamental Research, U. S. Steel 
Corp., at a banquet attended by ac- 
tive and honorary members. The 
charter was received by Charles 
Washburn, president of the new chap- 
ter and a reply was made by Dean 
Curtis L. Wilson, head of the school. 


2 


The Transactions Committee 
of the A.S.M. is now receiving 
technical papers for considera- 
tion for publication in the Trans- 
actions of the Society and pos- 
sible presentation before the next 
national meeting of the Society, 
to be held in Chicago, Nov. 2 to 
6, 1959. 

Many of the papers approved 
by the Committee will be sched- 
uled for presentation on the 
technical program of the 41st Na- 
tional Metal Congress and Expo- 
sition. 

Papers may be submitted any 
time up to Apr. 15, 1959, for con- 
sideration for presentation at this 
convention. The selection of ap- 
proved papers for the conven- 
tion technical program will be 
made in May 1959. Manuscripts 
may be submitted any time dur- 
ing the year and upon acceptance 
by the Transactions Committee 
will be processed immediately for 
preprinting. All papers accepted 
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Technical Papers Invited for 
A.S.M. Transactions 
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Alpha Sigma Mu was founded in 
1932 at Michigan College of Mining 
and Technology for the purpose of 
honoring metallurgy students of high 
scholastic standing and alumni who 
have done outstanding work in the 
field of metallurgy. At the present 
time there are chapters located at 
Michigan College of Mining and Tech- 
nology, University of Illinois, Virginia 
Polytechnical Institute, and now Mis- 
souri School of Mines. 

The presentation banquet was at- 
tended by the 14 charter members 
of the local chapter, officers of 
A.S.M., the faculty of the metallurgy 
department, Dean Wilson and R. H. 
Aborn. 


Cc. 


will be preprinted and made 
available to any members of the 
Society requesting them. How- 
ever, the printing of an accepted 
paper does not necessarily infer 
that it will be presented at the 
convention. Reprinting of ac- 
cepted papers is done quarterly; 
notification of their availability 
is published in Metals Review. 

Manuscripts in triplicate, plus 
one set of unmounted photo- 
graphs and original tracings, 
should be sent to the attention 
of Ray T. Bayless, assistant 
secretary, American Society for 
Metals, 7301 Euclid Ave., Cleve- 
land 3, Ohio. 

Should it be your intention 
to submit a paper, please notify 
A.S.M. A copy of the booklet 
entitled “Suggestions to Authors 
in the Preparation of Technical 
Papers” will be gladly forwarded. 
This booklet may help consider- 
ably in the preparation of line 
drawings and illustrations. 
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Eastern New York Holds Welding Panel 


A Panel Discussed “New Trends in Welding” at a Meeting of Eastern New 








York Chapter. Shown are, from left: John J. McCarthy, Rensselaer Poly- 
technic Institute, Robert M. Curran, General Electric Co., panelist; 
J. H. Westbrook, chairman; Mrs. C. B. Craver, treasurer; Warren F. Savage, 


Rensselaer, panelist; 


A panel discussion on ‘New Trends 
in Welding” was held at a recent 
meeting of the Eastern New York 
Chapter. 

Warren F. Savage, Rensselaer 
Polytechnic Institute, spoke on ‘New 
Ideas in Welding Research”. He 
pointed out the continuing effort being 
made at Rensselaer to relate struc- 
ture to properties of metals. The 
structure adjacent to arc welds is re- 
produced in laboratory specimens and 
subsequently tested. The apparatus 
enables a specimen to undergo a wide 
variety of cooling rates, heating rates, 
peak temperatures and temperature 
of fracture. Effect of cooling rates 
on the transformation temperature 
of steel is being investigated by 
means of a high speed dilatometer. 
Thermal fatigue is also being in- 
vestigated. 

Albert Muiler, Air Reduction Sales, 
discussed “Future Developments in 
Welding”. He emphasized the trend 
towards the use of more intense heat- 
ing methods in welding and noted 
the interest in plasma jets and the 
electronic torch. 

Mr. Muller then outlined the his- 
tory of welding and spoke about the 
newer welding methods, including ul- 
trasonic and electron beam welding. 

Robert M. Curran, General Elec- 
tric Co., presented a talk on “Weld- 
ing From the Consumer’s Viewpoint’. 
He stressed the importance of weld- 
ing and its impact on product de- 
sign and performance. Repair weld- 
ing insures the production of sound 
castings. 

The speaker also showed how the 
welding process must be scrutinized 
when the possibility of embrittlement 
or decarburization may occur in 
parts undergoing high-temperature, 
long-time operations. A question and 
answer period concluded the meeting. 
—Reported by Louis Ianniello for 
Eastern New York. 


and A. Muller, 


Air Reduction Sales, panelist 


St. Louis Presents Course 
St. Louis recently presented a 


well-qualified panel of authorities who 
spoke on “Toolsteel Selection’. 

After being held up for over 30 
min. while late registrations were 
being processed, Robert K. Dunn, 
chief toolsteel metallurgist at the 
Sanderson-Halcomb Works, Crucible 
Steel Co., presented the first lecture 
of the series. Mr. Dunn discussed the 
terminology of toolsteels, the heat 
treatment of toolsteels and alloying 
elements in toolsteels with respect 
to their characteristics and uses. 

Four subsequent lectures by J. Y. 
Reidel, Bethlehem Steel Co., R. H. 
Boettger, Columbia Tool Steel Co., 
George Schad, Carpenter Steel Co., and 
P. R. Borneman, Allegheny-Ludlum 
Steel Corp., covered how toolsteels 
differ, cost, machinability, harden- 
ability, type of service and other fac- 
tors which are involved in the appli- 
cation of toolsteels. 

H. G. Johnstin, Vanadium Alloys 
Steel Co., conducted the final session 
which was devoted to a discussion 
of shop problems, particularly with 
respect to proper selection of tool- 
steels and the effect on the problems 
presented.—Reported by W. F. Kauf- 
man for St. Louis. 





Talks on Properties of Ceramics 





Earl R. Parker, Metallurgical Department, University of California, Pre- 
sented a Talk Entitled “Physical Properties of Ceramics” at a Meeting 
in Chicago. Shown are, from left: David W. Levinson, technical chair- 
man of the meeting; Dr. Parker; and William Wilson, chapter chairman 


Speaker: E. R. Parker 


University of California 


Earl R. Parker, department of met- 
allurgy, University of California, pre- 
sented a talk on the “Physical Prop- 
erties of Ceramics” at a meeting of 
Chicago Chapter. 

Dr. Parker discussed the ductile 


_behavior of apparently brittle mate- 


rials which owe this embrittlement to 
environment. His interest in ceramics 
developed from his early work on the 
high - temperature properties of 
metals. Since metals seemed to have 
close physical similarities with ce- 
ramics, the latter offered a better 


means to study the characteristics 
that explain what makes a metal 
brittle or ductile, as the case may be. 

The inherent ductility of materials 
like rock salt, silver chloride, ice and 
others was explained and illustrated. 
Dr. Parker stated that surface reac- 
tion phenomena explained embrittle- 
ment. 

Good ductility possibilities for ce- 
ramics seem to rest with extremely 
fine grain size on the order of 10 
to 20 microns and with high purity. 

Many members and guests engaged 
in a lively discussion to close this 
interesting meeting. — Reported by 
I. R. Wood for Chicago. 
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Precision Castings Topic at Dayton 





W. O. Sweeny, Arwood Precision Casting Corp., Spoke on “Precision Cast- 
ings” at a Meeting of Dayton Chapter. Shown are, from left: Walter Ridd, 
Sweeny; and Jack Copeland, local A.S.T.E. chairman 


chairman; Mr. 


Speaker: W. O. Sweeny 


Arwood Precision Casting Corp. 


Members of the Dayton Chapter 
were guests of the local chapter of 
the American Society of Tool Engi- 
neers at the annual joint meeting 
held recently. W. O. Sweeny, vice- 
president, Arwood Precision Casting 
Corp., presented a talk entitled ‘“Pre- 
cision Castings”. 

Mr. Sweeny referred to this cast- 
ing technique as “investment”, rather 
than “precision” casting. Surface 
quality is much better than other 
casting methods and tolerances are 
in the order of +0.005 in. per in. 
Mr. Sweeny cautioned against speci- 
fying investment castings when the 
limitations of the process are not 
fully understood. As an example, 
he told of a manufacturer who 
wanted a part cast that contained 
a slot within a few thousandths of 
an inch tolerance. The foundry de- 
cided they could not make these cast- 
ings economically until it was dis- 
covered that the purpose of the slot 
was that it should be filled with plas- 
tic. In this example, the tolerances 
specified by the customer were worth- 
less, and more realistic tolerances 
would have been in the order of 
+1/32 in. 

In some cases, investment castings 
can be used to advantage when only 
a few areas on the casting require 
close tolerances. A secondary finish- 
ing or machining operation then will 
bring the required areas into toler- 
ance. 

Metallurgical properties of invest- 
ment castings are similar to wrought 
parts made of the same material 
except for somewhat lower ductility. 
Depending upon the shape of the 
casting and the gating technique, the 
castings may contain a little micro- 
shrinkage. 

Insistence upon no porosity or 
microshrinkage (X-ray inspection), 
or close dimensional tolerances 
where not required by the end use 
raises the price of the casting out 
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of proportion because of the un- 
necessarily high rejection rate. 

Mr. Sweeny listed some factors to 
consider if contemplating using in- 
vestment castings. 

(1) Small size—a general rule is 
that only castings small enough to 
hold in your hand are economic. 

(2) Use only for an alloy, a shape, 
or quantity that cannot be obtained 
by other means. Investment castings 
cannot compete with screw machine 
parts, punchings or die castings. 

(3) Keep tolerances realistic. Re- 
member, it is a casting.—Reported by 
D. M. Ashfal for Dayton. 


Use of Metallographic 
Tools Subject at Buffalo 


Speaker: W. D. Forgeng 
Electro Metallurgical Co. 


W. D. Forgeng, chief metallogra- 
pher, Metals Research Laboratories, 
Electro Metallurgical Co., discussed 
how metallographic tools can be used 
to determine how particles of mat- 
ter are located with respect to each 
other in a microstructure. 

By a review of metallographic 
equipment and illustrating the uses 
of each type, Dr. Forgeng pointed out 
that every problem in metallography 
cannot be solved by using the same 
technique and equipment. For ex- 
ample, dark field illumination makes 
material appear as it would in nat- 
ural daylight, therefore, dark field 
illumination is excellent for the ex- 
amination of nonmetallic materials 
or inclusions. 

Man’s ability to retain in memory 
minute variations in color shading is 
very limited. For this reason the 
color recording of microstructures 
should be considered in those cases 
where results are to be analyzed on 
a color shading basis. Many cases 
exist in the history of his labora- 
tory where the leisurely study of a 
color print, long after the original 
optical viewing had rejected varia- 





tions in structure, revealed details 
that were completely missed in the 
original study. 

Polarized light sometimes reveals 
original grain size and therefore is 
an excellent means of obtaining the 
true grain size of a material. Pre- 
ferred orientation, inclusion and in- 
ternal strains are readily studied un- 
der this illumination. The phase con- 
trast microscope is a positive way 
to show differences in level of a sur- 
face. The study of “hot” specimens 
in the visible, infra-red and ultra- 
violet regions is best accomplished 
using reflecting objectives. 

The electron microscope has made 
it possible for the metallographer to 
resolve structures not capable of reso- 
lution through optical methods. In 
reneral the resolving power of a good 
electron microscope is at least 100 
times that of an optical microscope. 
Some of the original loss in resolu- 
tion resulting from the use of plas- 
tic replicas has now been overcome 
by vapor-deposited films of such ma- 
terials as carbon. 

In concluding his talk, which was 
illustrated by a collection of remark- 
able photomicrographs, Dr. Forgeng 
showed the detailed resolution that he 
has obtained at 100,000 magnification 
on a sample of pearlite.—Reported 
by G. F. Kappelt for Buffalo. 


Albuquerque Joins Student 


Chapter at Socorro Meeting 


Twenty-four members of the Al- 
buquerque Chapter drove to Socorro, 
New Mexico, to join the Student 
Chapter of the New Mexico Institute 
of Mining and Technology for a spe- 
cial technical program. The general 
topic was “Extractive and Physical 
Metallurgy of Copper”, an appropri- 
ate subject since the southwestern 
U. S. is one of the four areas produc- 
ing 80% of the world’s supply of 
copper. 

The speakers and their subjects 
were: 

Dr. Weber, New Mexico Bureau of 
Mines—Geology and Mineralogy of 
Copper; Dr. Bertholf, New Mexico 
Bureau of Mines—Mining of Copper; 
Mr. Latvalla, New Mexico Institute 
of Mining and Technology—Mineral 
Dressing of Copper Ores; Mr. Thomp- 
son, New Mexico Bureau of Mines— 
Smelting of Copper Ore; and Mr. 
Wilson of the Albuquerque Chapter 
—Physical Metallurgy of Copper. 

The " evening dinner session was 
followed by a semitechnical talk by 
Dean Wise of the Albuquerque Chap- 
ter, on “The Mineralogy of a Gall 
Stone, With Elaborations on the 
Rocks in Our Lives”. —Reported by 
Gerrit J. Hof for Albuquerque. 
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2 A.S.M. is the largest publisher 2 
v of books for the metals indus- 2 
try in the world. 
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HOME STUDY 
COURSES FOR 
METALS MEN 


@ ELEMENTS OF METALLURGY 
@ HEAT TREATMENT OF STEEL 

@ HIGH TEMPERATURE METALS 
@ METALS FOR NUCLEAR POWER 





|Success 


the Metals Industry 

















EARN AN MEI CERTIFICATE 

The MEI certificate is 
beautifully encased and 
serves as proof of your 
ambition to know more 
about metals. 


The Metals Engineering Institute, a 
rapidly-expanding division of the Ameri- 
can Society for Metals, offers many 
authoritative and comprehensive home 
study courses for ambitious men in the 
metals industry. You learn about metals 
from experts. You study at home at 
your convenience. You benefit from 
ASM’s forty years of outstanding and 
successful educational experience. 17 
courses are now in use by nearly 1500 
students. Also available are special 
‘*tailor-made’’ courses to meet the spe- 
cific demands of your present job... 
or the job you want tomorrow! 





MAIL COUPON FOR 


FREE 


CATALOG 





CATALOG DESCRIBES 17 COURSES, 
their authors, lesson titles and descriptions. 
Elements of Metallurgy e« Heat Treat- 
ment of Steel e High Temperature 
Metals e Metals for Nuclear Power « 
Copper, Brass & Bronze e Titanium ¢ 
Gray Iron Foundry Practice ¢ Tool 
Steels e Oxy-Acetylene Welding e« Sur- 
vey of Steel Plant Processes * Mag- 
nesium e Iron Blast Furnace Opera- 
tions e Arc Welding e Steel Foundry 
Practice e Electroplating and Metal 
Finishing e Primary and Secondary Re- 
covery of Lead & Zinc « Stainless Steels. 


TRAINING 
DIRECTORS 


MEI courses are ideally suited to in- 
plant training sessions and are already 
in use in major plants across the 
country. Return the coupon for detailed 
information. 


MAIL TODAY! 





Cleveland 3, Ohio 


NAME: 


Metals Engineering Institute 
American Society for Metals 
7301 Euclid Ave., Dept. R19 


Please send me your 32-page catalog: 


“TRAINING COURSES FOR THE METALS INDUSTRY” 


0 Check here if you want 
in-plant information only. 


~ 





STREET: aa 





CITY: 


ZONE: STATE: 





COMPANY: 





ABSOLUTELY NO COST OR OBLIGATION 








NOW AVAILABLE ... 
BASIC METALLURGY —VOLUME II 


Including Chapters on: 


MICROSCOPIC TESTING 

PYROMETRY 

HEAT TREATING EQUIPMENT 

PREPARED ATMOSPHERES FOR 
HEAT TREATMENT 

CORROSION TESTING 

MISCELLANEOUS TESTING 


PURPOSE AND KINDS OF 
TESTING 

TENSION TESTING MACHINES 

HARDNESS TESTING 

OTHER MECHANICAL TESTS 

NONDESTRUCTIVE TESTING 

MACROSCOPIC TESTING 


Written by Members of the Philadelphia Chapter 
American Society for Metals 
Edited by G. William Zuspan 
Assistant Professor of Metallurgical Engineering 
Drexel Institute of Technology 
$7.50... 232 Pgs... . Red Cloth Cover 


ASM Technical and Engineering Book Information Service 
7301 Euclid Avenue, Cleveland 3, Ohio 


Enclosed please find $..............+. MR Ds: 5 Sheed eases copy(s) 


of Basic Metallurgy, Volume II. 


Or: Bill me [7] Bill Company (] 











Notice of Change in Publication 
of 
A.S.M. Review of Metal Literature 


Commencing with this issue, the A.S.M. Review of Metal 
Literature will be issued monthly as a separate publica- 
tion. It will be sent without charge to all members of 
the American Society for Metals who notify Society 
Headquarters of their desire to receive it. 


Metals Review, containing chapter and national Society 
news, will continue to be sent automatically to all mem- 
bers of the Society without charge. 


Fill out and mail coupon below if you wish to continue 
receiving the A.S.M. Review of Metal Literature as a 


separate publication. 


AMERICAN SOCIETY FOR METALS 

7301 Euclid Ave. 

Cleveland 3, Ohio 

Please enter my subscription (at no charge) to the A.S.M. 
Review of Metal Literature, starting January, 1959. 





Street 





City and State 





A.S.M. Chapt 
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EMPLOYMENT SERVICE BUREAU 


The Employment Service Bureau is operated as a 
service to members of the American Society for 
Metals and no charge is made for advertising inser- 
tions. The “Positions Wanted” column, however, is 


restricted to members in good standing of the A.S.M. 
Ads are limited to 50 words and only one insertion 
of any one ad. Address answers: c/o A.S.M., 7301 
Euclid Ave., Cleveland 8, O., unless otherwise stated. 








POSITIONS OPEN 


Midwest 


RESEARCH METALLURGIST: Magnetic 
materials. Supervise and conduct research on 
special-purpose alloys such as electrical re- 
sistance, controlled modulus and magnetic al- 
loys. Five to ten years in field of research 
and development on soft magnetic materials. 
M.S. in metallurgy minimum requirement, 
Ph.D. preferred. Western Pennsylvania loca- 
tion. All replies confidential. Send resume and 
salary requirement. Box 1-65. 


METALLURGIST: To be responsible for re- 
search and development projects to test and 
evaluate antifriction phenomena and to develop 
antifriction materials and methods of fabrica- 
tion. B.S. or advanced degree with three to 
five years research and development experi- 
ence, preferably in alloy development, powder 
metallurgy or related fields. Write to: Eldred 
A. Gentry, Clevite Research Center, Division of 
Clevite Corp., 540 E. 105th St., Cleveland 8, 
Ohio. 


METALLURGIST: To be responsible for re- 
search and development projects to develop 
nuclear and refractory materials and processing 
techniques involving arc melting, fiber metal- 
lurgy, powder metallurgy and associated proc- 
essing. B.S. or advanced degree and two to 
five years research and development experience 
with emphasis in these fields. Write to: Eldred 
A. Gentry, Clevite Research Center, Division 
rag — Corp., 540 E, 105th St., Cleveland 
, Ohio. 


METALLURGIST: B.S. degree required, to 
be employed in customer investigations, re- 
search and development on high-speed tool- 
steels and high-temperature alloys. Some ex- 
perience in alloy steels preferred. Salary com- 
mensurate with experience. Send resume of 
education, experience and salary desired to: 
= E, Loftus, Firth Sterling, Inc., McKeesport, 
a. 


FOUNDRY METALLURGICAL ENGINEER: 
For nonferrous foundry. Must have experience 
on problems of gating, risering, pouring, sands 
and cores. B.S. degree in engineering required, 
with minimum of five years experience. Age 
25 to 45. Excellent opportunity for capable and 
energetic man. Salary open. Please reply stat- 
ing your personal data, qualifications, experi- 
ence, salary expected and availability in first 
letter. All inquiries will be held in strict con- 
fidence. Direct all correspondence to: Ampco 
Metal, Inc., Personnel Dept., 1745 S. 38th St., 
Milwaukee 46, Wis. 


METALLURGICAL ENGINEER: Looking 
for opportunity to grow with a progressive 
nonferrous foundry. Must be graduate metal- 
lurgical engineer with background on bearing, 
alloying and wear problems. Please _ reply 
stating your personal data, qualifications, ex- 
perience, salary expected and availability in 
first letter. All inquiries will be held in strict 
confidence. Direct correspondence to Ampco 
Metal, Inc., Personnel Dept., 1745 S. 38th St., 
Milwaukee 46, Wis. 


PLANT MANAGER—INVESTMENT CAST- 
INGS: New investment casting plant opened 
by established foundry. Experienced man re- 
quired to assume complete responsibility for 
management of personnel, production, purchas- 
ing, tooling design, cost estimating. Must be 
strong in latest methods and metallurgy, fer- 
rous and nonferrous. Send complete resume. 
Box 1-70. 


FELLOWSHIPS AND RESEARCH ASSIST- 
ANTSHIPS: For advanced degree students in 
metallurgy. Courses and research facilities 
available for kinetics, mechanical metallurgy, 
physical metallurgy, physics of solids, thermo- 
dynamics and X-ray diffraction. Applicants 
with undergraduate degrees in science or en- 
gineering will be considered. Write to: Dept. 
of Metallurgy, The Technological Institute, 
Northwestern University, Evanston, II, 
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MELTER-METALLURGIST: Experienced in 
basic electric melting with centrifugal or shell 
easting experience. Includes direction of melting 
operations in foundry using direct are and 
induction furnaces for production of stainless 
steels, cobalt and nickel-base alloys for corro- 
sion and heat-resistant applications. Send 
resume and salary requirements, Box 1-75. 


MAGNETIC ALLOYS: Metallurgist for re- 
search and development. Should be experienced 
in fabrication and control of these alloys. Age 
25 to 40. National organization with opening 
in small community. Send resume and salary 
requirements. Box 1-80. 


REACTIVE METALS: Metallurgist for re- 
search and development. Should have knowl- 
edge of high melting metal alloys and 
refractories. Experience in foundry methods 
preferable. National organization in small 
community. Send resume and salary require- 
ments. Box 1-85. 


PHYSICAL METALLURGISTS: For specific 
project-type investigative work, troubleshoot- 
ing, and process development duties in rapidly 
expanding Central Engineering Dept. Should 
have degree in metallurgical engineering plus 
experience in one or more of the following: 
melting and casting of nonferrous metal, roll- 
ing, forging, quality control and mill metal- 
lurgy. Write: Personnel Director, Brush Beryl- 
lium Co., Elmore, Ohio. 


WELDING ENGINEER: Specialist to direct 
welding development group in Materials En- 
gineering Section of Northeastern Ohio manu- 
facturer, Materials processed include high-tem- 
perature alloys, stainless steels, titanium al- 
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= IAM 
MANUFACTURING _ 


RESEARCH 
ENGINEERS 


There are unusual and stimu- 

lating pretanene) challenges 
= in the kenuieccaring & Proc- 

esses Dept. of Republic Avia- 
tion . . . challenges created 
by the fast-moving aircraft 
and missiles field. Applicants 
should be college graduates 
with BS degree in engineer- 
ing or science with the fol- 
lowing experience: 

. . . thorough knowledge of 

machine tool, tooling 

and carbides. 

ability to conduct ma- 

chinability analysis on 

new alloys and also 
write comprebensive re- 
ports. 

. .. capability for creative 
research work in the 
field of metals machin- 
ability. 

Salary commensurate with ex- 

perience and ability to work 

with a high degree of inde- 
pendence. 

In addition to other advan- 

tages, Republic offers a com- 

prehensive benefit program 
among the finest in indus- 
try. 


= Please Send Resume To: 
= Mr. William Walsh 
== EMPLOYMENT OFFICE —— 


























In 





@ szerugaue AVIATION 


Farmingdale, Long Island, N. Y. 


loys, refractory metals and high-tensile steel. 
Degree in metallurgical engineering and ex- 
perience in fusion and resistance welding of 
these materials essential. Box 1-140. 


RESEARCH SUPERVISOR: Metallurgist 
qualified to direct research in field of high- 
temperature alloys, cermets and _ refractory 
metals Approximately ten years experience 
with these or related materials considered 
essential. Location in Cleveland area. Box 
1-145. 


East 


SALESMAN: To work out of Cleveland of- 
fice, sell products manufactured at Latrobe, 
Pa., plant, including open and closed die forg- 
ings, flanges, welding fittings, springs, journal 
box covers and hi-qua-led steel. Contact: J. J. 
Begley, Alco Products, Inc., Tower Bidg., 
Cleveland 13, Ohio. Telephone CHerry 1-1953. 


METALLURGISTS: Junior and senior re- 
search and development positions now available 
in: powder rolling, conventional powder metal- 
lurgy, solid state bonding, nuclear metallurgy, 
pilot plant operations, etc. Both government 
and private industry contract work is being 
performed in laboratory located near Wilkes- 
Barre, Pa. Send resume to: Samuel Storch- 
heim, Metals Research and Development, Inc., 
Exeter, Pa. 


METALLURGIST: B.S. in metallurgy or 
equivalent education and a minimum of five 
years industrial experience. To act as_ con- 
sultant to design and manufacturing engineers 
in application and fabrication of wrought and 
cast aluminum and magnesium alloys. Should 





WELDING ENGINEER 


The Armour Research Foundation 
has an opening for an experi- 
enced welding engineer. Appli- 
cants should have several years 
of experience in welding and 
brazing research with at least a 
B.S. degree in Welding or Metal- 
lurgy. 

The Foundation is located on the 
campus of the Illinois Institute of 
Technology and encourages grad- 
vate engineering study through 
its education program providing 
tuition free graduate study, in 
addition to offering competitive 
salaries and liberal benefits in- 
cluding generous relocation al- 
lowance and vacation program. 


Please send complete resume to: 


A. J. Paneral 
ARMOUR RESEARCH 
FOUNDATION 


of Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 

















work in the fields of the future at NAA 





PHYSICAL 
METALLURGISTS 


Join one of industry’s most pro- 
gressive teams in exploring the 
metallurgical frontiers of super- 
sonic flight. 

Here are unusual opportuni- 
ties in applied research for 
experienced metallurgists who 
would like to assume increased 
responsibility and expand their 
“sphere of influence.” 

Successful applicants must 
have the ability to organize and 
direct the work of others. These 
positions afford exceptional 
opportunities for advancement 
in an expanding materials de- 
velopment program. 

Background Preferred: 
Graduate Metallurgical Engi- 
neer with at least four years 
experience including develop- 
ment or application work in one 
or more of the following spe- 
cialties: 

Titanium Alloys 

Hot Work Die Steels 

Superalloys 

Refractory Metals 

Mechanical Metallurgy 

( Sheet Metal Forming ) 

For more information please 
write to: Mr. V.A. Stevenson. 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 











have experience or interest in preparation of 
material specifications and engineering docu- 
ments. Laboratory experience desirable. Per- 
manent position in materials department of 
major engineering and manufacturing organiza- 
tion located on East Coast offering excellent 
employee benefits. Mail details of experience. 
Box 1-90. 


METALLURGICAL ENGINEER: Position 
open for product development engineer inter- 
ested in powder metallurgy. Experience in this 
field advisable but not necessary. B.S. degree 
in engineering with minimum of three years 
industrial experience required. Age 25 to 35. 
Duties not limited in scope, varying from 
materials selection through product design and 
testing to production process writing. Please 
include detailed resume and expected salary in 
first correspondence. Box 1-120. 


Southwest 


ASSISTANT OR ASSOCIATE PROFESSOR- 
SHIP: Dependent upon qualifications and ex- 
perience. Ph.D. desired for expanding graduate 
program in physical metallurgy with emphasis 
on physics of metals, Position offers wide scope 
for training of graduate degree candidates 
through teaching and research, Opportunity to 
augment salary through organized and sup- 
ported research on campus. Climate and living 
conditions ideal. Write: University of Arizona, 
Tucson, Ariz., Attn: Prof. D. J. Murphy. 


South 


ACADEMIC POSITION: Metallurgist or 
metallurgical engineer, preferably with experi- 
ence in nuclear reactor materials, to teach 
and supervise graduate research in physical 
metallurgy and metallography. Excellent op- 
portunity for research and professional develop- 
ment in progressive engineering school with 
extensive programs in metallurgical and 
nuclear engineering. Salary and rank com- 
mensurate with qualifications. Box 1-95. 


METALLURGIST: GS-12, $8810 per year. 
Interested applicants may apply at any Post 
Office for applications, Standard Form 57, or 
for information as to where such forms may 
be obtained. Completed application should be 
mailed to the Board of U. S. Civil Service 
Examiners, Naval Air Station, Pensacola, Fla. 


Canada 


UNIVERSITY POSITIONS: The staff of a 
new school of metallurgy and metallurgical 
engineering has two openings at the assistant 
professor rank. Ph.D. or equivalent required. 
Specialization in either extractive or physical 
metallurgy. Teaching duties include both under- 
graduate and graduate courses. Research inter- 
est is essential and facilities are extensive, 
including a one-megawatt nuclear reactor. 
Hamilton is the centre of Canada’s steel and 
heavy fabrication industries. Write: Chairman, 
Dept. of Metallurgy and Metallurgical Engi- 
neering, McMaster University, Hamilton, Ont., 
Canada. 


POSITIONS WANTED 


MATERIALS ENGINEER: With M.Sc. de- 
gree in metallurgy and over ten years broad 
experience in alloy research, process develop- 
ment and fabrication of engine and reactor 
components. Emphasis has followed metal 
joining and stainless steel processing for high- 
temperature service. Responsibilities have in- 
cluded laboratory supervision, design consulta- 
tion, group leadership and project engineering. 
Box 1-5. 


METALLURGIST: B.S. degree, 19 years 
experience, including supervision in research, 
development, process control and customer 
service. Extensive background in diversified 
mechanical metallurgy, materials application, 
processing and quality control. Desires super- 
visory position in development or process con- 
trol metallurgy with progressive organization. 
Prefers northeast; minimum salary $11,000. 
Box 1-10. 





SALES ENGINEER 

Medium size fabricating company look- 
ing for a graduate engineer to do sales 
and engineering work in high tempera- 
ture and corrosion resistant fields. Ex- 
cellent opportunity in expanding midwest 
company, 

Give resume including present salary. 

BOX 1-130, METALS REVIEW 





PHYSICAL 
METALLURGISTS 


Expanding programs at the 
Armour Research Foundation 
require the services of two im- 
aginative physical metallur- 
gists. Applicants should have 
several years of research and 
development experience and be 
capable of initiating and direct- 
ing project activity. Advance 
degree preferred, but will con- 
sider B.S. degree personnel with 
proven record of accomplish- 
ment. 


Receive salary commensurate 
with your background and ex- 
perience and liberal benefits, in- 
cluding outstanding vacation 
program and generous reloca~ 
tion allowance. 


If you desire a challenging po- 
sition with an organization that 
recognizes and rewards indi- 
vidual ability, send complete 
resume to: 


A. J. Paneral 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th St. Chicago 16, Ill. 














METALLURGIST 


with powder-metallurgy experience to 
work in the development of metal bond- 
ed diamond abrasive wheels. 
Apply: H. A. Pilkey 
The Carborundum Co. 
Niagara Falls, N. Y. 











MANAGER 
SPECIAL METALS RESEARCH 


Well-known industrial organiza- 
tion requires the services of Re- 
search Metallurgist to direct the 
activities of a small technical 
group in the development of 
high-temperature metals and 
compounds for special applica- 
tions. Creative ability and ad- 
ministrative experience in re- 
search laboratory desired. Edu- 
cational background should be 
Ph.D. or equivalent. 


Location is in Midwest. Salary 
in $15,000 to $20,000 range. 


Organization well established 
commercially but fully cognizant 
of urgency of being informed re- 
garding future metallurgical 
needs and materials required to 
meet these needs. 


If you are interested and quali- 
fied, send resume of training and 
experience to: 


Box 1-125, METALS REVIEW 
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PLANT MANAGER OR EXECUTIVE AS- 
SISTANT: To top-level officer. Young, proven 
ability, hard worker, metallurgical engineering 
degree and master’s degree in business ad- 
ministration. Currently plant manager in glass 
fiber plant, previously assistant to chairman 
of metal products company. Desires to locate 
in metropolitan area, New York preferred. 
Married. Excellent health. Box 1-15. 


METALLURGICAL ENGINEER: M.S. de- 
gree plus advanced studies, family, age 31. 
Five years experience in development and ap- 
plication of brazing alloys, high-temperature 
alloys and magnetic materials. Three years 
research and development work on oriented soft 
magnetic alloys. Several publications and 
patent applications. Desire supervisory position 
and increased responsibilities in technical area. 
Box 1-20. 


HEAT TREATER: Two years schooling in 
metallurgy and heat treatment of steel. Age 
23, married, veteran, Three years practical 
experience in setting up and operating newest 
heat treating equipment. Will relocate Midwest 
area. Send replies directly to: Harold Thiess, 
1235 S. 89th St., Milwaukee, Wis. 


METALLURGICAL ENGINEER: Veteran, 
1949 graduate, married, age 36. Six years 
experience in design and operation of electric- 
arc furnaces, including titanium melting and 
casting and two years with leading foundry. 
Successful introduction of CO, process to mass 
production of cores. Desires greater responsi- 
bility. Minimum salary $10,000. Box 1-25. 


METALLURGIST: B.S. degree in metallurgi- 
cal engineering, age 29, married, veteran. Four 
years experience in materials research and 
development. Post-graduate study in physical 
metallurgy and alloy steels. Desire technical 
sales or sales liaison position. Complete resume 
on request. Box 1-30. 


METALLURGIST: B.S. degree, age 36, mar- 
ried, 13 years experience as technician, super- 
visor and group leader in aircraft manufac- 
turers’ engineering and quality control metal- 
lurgical and nondestructive testing laboratories. 
Resume on request. Box 1-35. 


METALLURGICAL ENGINEER: Available 
for administrative position. Eleven years di- 
versified background in applied research and 
development in the fields of nuclear metallurgy, 
refractory metals and cermets, nondestructive 
and destructive testing, metallography, fabri- 
eation, joining, cost analysis, patents. Pro- 
ficient French and German, some Russian 
familiarity. Desires Metropolitan New York 
City area. Box 1-40. 


SUPERVISING METALLURGIST: Experi- 
enced with high-temperature alloys, cast iron, 
steels, aluminum, titanium, zirconium. Knows 
research, development, troubleshooting. Over 
half decade experience in responsible super- 
visory positions plus previous top-notch engi- 
neering work. Mid-30’s, M.S. degree, publica- 
tions. A doer; not a dreamer. Small or 
medium-sized company preferred. Box 1-45. 


STRESS AND MATERIALS ANALYST: 
M.S, degree in applied mechanics, Oak Ridge 
School of Reactor Technology graduate. Age 
35, family. Six years experience in experi- 
mental stress analysis and materials research. 
Three years design experience in stress analysis 
of nuclear reactor components and related 
material problems. Desire challenging research 
position in stress analysis, plasticity and 
mechanical metallurgy. Box 1-50. 


METALLURGICAL CHEMIST: M.S. degree. 
Ten years experience in metallurgical research 
and process development including extractive 
hydro and pyrometallurgy; production of pow- 
dered metals, ductile cermets, ceramics; rolling 
metal powders, cermets into strip; alloying, 
rolling and multi-metal laminating of high- 
purity alloys. Patents. Desires research and 
development position with manufacturing or 
processing firm. Box 1-55. 


STEEL SALES ENGINEER: Accomplished 
sales record in alloy and_ stainless steel, 
covering aircraft, automotive, appliances and 
fabricating industries. Mill metallurgical back- 
ground. Thoroughly experienced with both mill 
and warehouse sales. Alert to demands of 
industry, capable and decisive. Seeking chal- 
lenging position requiring initiative and 
management responsibility. Box 1-60. 


ENGINEERING METALLURGIST: B.S. de- 
gree, 1947. Desires management or supervisory 
position in development or technical service. 
Will provide genuine technical leadership, plan- 
ning and organization. Broad experience with 
technical emphasis on high-alloy, stainless and 
high-strength steels, wrought and cast, develop- 
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ment and application. Resume on request. Box 
1-100. 


METALLURGIST: B.S. degree, four and 
one-half years experience, two years in ore 
concentration; two and one-half years non- 
ferrous fabrication and forming, metallography, 
mechanical testing, heat treatment; six months 
aircraft structures, materials qualifying and 
evaluating ferrous and nonferrous castings. 
Metallography, heat treatment, inspection, 
specifications and reports. Box 1-105. 


METALLURGICAL ENGINEER: B.S. degree 
from Case Institute of Technology. Industrial 
experience in steel company. Age 37. Desires 
physical or production metallurgy field. Cleve- 
land area. Box 1-110. 


MECHANICAL METALLURGIST: With 20 
years experience in practical plant metallurgy, 
including specification writing and inspection 
of materials and plant problems. General plant 
experience in machining, fabricating, heat 
treatment, selection of materials, corrosion, 
brazing and design, Experienced in carbon and 
alloy steels, stainless, nonferrous. Will relocate. 
Box 1-115. 


INSPECTOR-EXPEDITER: Experienced in 
ASME code, X-ray, magnaflux inspection in 
aircraft, electronics and foundry work. Busi- 
ness college and Temple University graduate. 
Available immediately. Box 1-135. 


METALLURGIST: B.S. in chemical engi- 
neering, age 42, married, two children. 
Eighteen years’ diversified experience’ in 
metallurgical field relating to ferrous and non- 
ferrous investment and permanent mold cast- 
ing, welding, heat treating, forming, forging, 
physical testing, metallographic X-ray in fer- 
rous and nonferrous field, also fabrication 
problems and failure studies in fields of air- 
craft and ordnance and development work in 
investment (one coat) plating, anodizing and 
cleaning solutions. Box 1-140. 


METALLURGICAL TECHNOLOGIST: Eight- 
een years metal treating and tool hardening 
experience, including past 12 years in present 
company in research and development on 
metallurgical chemicals, customer service on 
metal treating and salt bath problems. Activity 
being discontinued by company. Desires to 
remain in this field. Resume on request. Box 
1-145. 





ASI 
PHYSICAL METALLURGISTS 


Here is your opportunity to 
grow with a young, expanding 
subsidiary of the Ford Motor 
Company. Outstanding career 
opportunity is open in Aeronu- 
tronic’s new RESEARCH CEN- 
TER, overlooking the Pacific at 
Newport Beach, California. You 
will have all the advantages of 
a stimulating mental environ- 
ment, working with advanced 
equipment in a new facility, lo- 
cated where you can enjoy Cali- 
fornia living at its finest. 


PHYSICAL METALLURG- 
ISTS, for research and devel- 
opment in high-temperature 
materials. Advanced degree and 
minimum of 3 years experience, 
including X-ray diffraction, 
metallographic inspection and 
experimentation with ultra-high 
temperature physical proper- 
ties. Familiarity with powder 
metallurgical techniques pre- 
ferred. 


Qualified applicants are invited 
to send resumes and inquiries 
to Mr. L. R. Stapel. 


AERONUTRONIC SYSTEMS, INC. 
# subsidiary of Ford Motor Company 
1234 Alr Way. Bidg. 17 
Glendale, California 
CHapman 5-6651 








to 


METALLURGISTS: 


Opportunities 


n Advanced 


Nuclear 


Development 


The Knolls Atomic Power Lab- 
oratory invites inquiries from 
Metallurgists ready to step up 


positions offering demon- 


strated* potential for growth. 


Two years of related experience 
desirable for current openings in: 


A. 
B. 














*There are no senior level 
Metallurgist 
KAPL’s professional staff at 
this time; they have been 
filled by promoting men who 
formerly held the positions 
designated above. 


Process Metallurgy 


Materials Development 
of Reactor and Power 
Plant Components 


Materials Application 
Engineering 


Materials Quality Con- 
trol Engineering 


openings on 





For complete details on the 


current openings, 


write in 


complete confidence to 


Knolls Alomie Power Laboratory 


GENERAL @® 


Mr. A. J. Scipione, 
Dept. 41-MA 


OPERATED FORA EC BY 


ELECTRIC 


Schenectady, New York 
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Analysis Engineer Eric Johanssc 
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INN REACTOR 
TECHNOLOGY 


al The Knolls Atomic Power Laboratory... tn Stress Analysis 


STRUCTURAL RELIABILITY of nuclear power 
plants depends upon the ability of stress 
analysis engineers to recognize loadings, per- 
form mathematical stress analyses, evalu- 
ate the significance of these stresses relative 
to material properties, and work with design 
engineers towards functional optimization 
of components. 

The recent development of a comprehensive 
structural design basis, as applied to the 
twin reactors for the submarine, Triton, rep- 
resents a milestone in reactor technology. 
This design basis considers the prevention 
of failure caused by low-cycle fatigue and 
brittle fracture as well as other commonly 
considered factors. Several aspects of this 


design basis are now being considered for 
application by those concerned with Codes 
and Standards in other fields. 


PROFESSIONAL OPPORTUNITIES 


Further advances in reactor technology are 
underway at KAPL in order to continue 
progress towards more efficient reactors for 
naval propulsion. Professional opportunities 
exist for high calibre engineers, physicists 
and metallurgists who can contribute to the 
flow of creative achievement at KAPL. 


U.S. Citizenship required; advanced degree 
and/or related experience preferred. In- 
quiries may be made in confidence by sub- 
mitting resume and salary requirement to: 
Mr. A. J. Scipione, Dept. «-1-MA 


Knolls Alomic Power Laboralory 


OPERATED FOR A.E.C. BY 


GENERAL @@) ELECTRIC 


Schenectady, New York 


Eric B. Johansson is one of ap- 
proximately twenty Stress Anal- 
ysis Engineers working on naval 
reactors at KAPL. Eric joined 
G.E. in 1951 following gradua- 
tion from the California Institute 
of Technology and graduate 
study at UCLA. He has com- 
pleted advanced study in engi- 
neering analysis as a graduate 
of G.E.’s Advanced Engineering 
Program and has taken addition- 
al graduate work at Rensselaer 
Institute of Technology under 
G.E.’s Tuition Refund Program. 





review of Ht 
HOE 


“Rach Issue" Sale 


COMPLETE YOUR SET AT SPECIAL REDUCED PRICES 





AS 





Hoot Mon! ’Tis a real value you're 
gazin’ at . . . but you'd better hurry, 
t'will be gone a’fore you know it. 

Until March 1, back issues of the 
ASM Review of Metal Literature will 
be sold at special reduced prices! Now 
is the time to buy those volumes so 
conspicuously absent from your set .. . 
those often reached for, but never pres- 
ent! You can save real money (Dol- 
lars!) by completing your set now! 
These are the exact same books that 
normally sell to ASM members for 


$14.00 each and to non-members for 
$20.00! 

Each “Review” is your reference to 
all published information on metals 
during the respective year. Each carries 
approximately 800 pages of bibliog- 
raphy and reference covering the out- 
put of all printed material throughout 
the free world. A complete set contains 
almost 100,000 annotations! 

Return your coupon today. Special 
reduced prices include all postage and 
handling charges. This is a limited offer 
too good to miss! 


1 VOLUME-$8.00 
2 VOLUMES-—$7.00 EA. 
3 OR MORE VOLUMES-$6.00 EA. 


BECAUSE OF THE CONTINUED HEAVY 
RESPONSE FROM ASM MEMBERS, WE ARE 
PLEASED TO EXTEND THIS OFFER TO 
MARCH 1, 1959 





PLEASE SEND ME THE VOLUMES CHECKED: NAME ......... 




















VOLUME DATE PUBLISHED VOLUME DATE PUBLISHED STREET 
I Dec. 1945 [J 7 July 1951 
CITY... S| a 
2 Aug. 1946 [J 8 July 1952 
DS) ahi ROO oD A BOER La AND ARN Sort ee eer ee Mt COE ae 
3 May 1947 0 9 July 1953 Y 
10 July 1954 0 
4 Aug. 1948 0 y | |) 2 Se LAE aioe ee NE Meee he. WP actin Be Veg: RNS eee eee Te 
in One ORE LS Enclosed: $ Bill Me O Bill C oO 
melosed: 9 $_......... i e i ompany 
5 July 1949 12 June 1956 [J 
AMERICAN SOCIETY FOR METALS 
6 July 1950 2 13 July 1957 0 Technical & Engineering Books —MR 159 8 
7301 Euclid Ave. — Cleveland 3, Ohio 
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PHYSICAL METALLURGISTS 
offered 
EXCELLENT FUTURE 
by 
CRUCIBLE STEEL COMPANY 
OF AMERICA 


Outstanding opportunities for 
advancement exist in this spe- 
cialty steel company with its 
alert, aggressive management. 
Current openings for physical 
metallurgists, preferably with 
advanced degrees and experi- 
ence. 

Challenging assignments on a 
wide variety of problems are 
available in the following fields: 

Silicon Steels 

High-Temperature Alloys 

Permanent Magnet Mate- 
rials 

Constructional Alloys 

Stainless Steels 

Vacuum Metals 

Titanium 

Excellent employee benefit 
programs. Ability and experi- 
ence will receive recognition in 
salary consideration. Will pay 
relocation expenses. All replies 
will be treated confidentially. 

Please submit complete re- 
sume to: 


MR. J. E. HARRIS 
Crucible Steel Co. of America 
P.O. Box 88 
Pittsburgh 30, Pa. 











METALLURGISTS AND 
SOLID STATE PHYSICISTS 


Scientists with strong inter- 
ests in high-temperature metals, 
mechanical metallurgy, or solid 
state reactions are needed for 
challenging research assign- 
ments. Career scientists having 
Ph.D. or M.S. degrees, plus two 
to five years experience, are 
preferred, but recent graduates 
will be considered. 


Excellent salary and em- 
ployee benefits are combined 
with living in a desirable, pro- 
gressive community having 
many educational, cultural, and 
recreational advantages. 


Write to: 

R. S. Drum 
Battelle Memorial Institute 
505 King Avenue 
Columbus 1, Ohio 














MANUFACTURING RESEARCH ENGINEERS 


Outstanding career opportunities 
are available, now, at Boeing 


These are long-range openings with 
plenty of opportunities for advance- 
ment. Boeing is the nation’s leading 
manufacturer of advanced multi-jet 
aircraft and of long-range area 
defense guided missiles. Boeing is 
also at work on solid-propellant bal- 
listic missiles, spacecraft and other 
future-growth projects. 

These, and other projects, offer 
challenge and opportunity to ex- 
perienced manufacturing research 
engineers, with a BS or advanced 


SEALING—Vessels and structures, 
both liquid and gas-tight. 


METAL FINISIIING—By plating 


or organic conversion coatings. 


PLASTICS—Techniques involving 
both structural and decorative uses. 


METAL BONDING—With struc- 
tural adhesives. 


WELDING—Fusion and resistance 
welding of exotic materials by means 
of advanced new techniques. 


METAL REMOVAL— Advanced 


techniques for exotic materials. 


METAL BEIHIAVIOR—Basic ana- 


lytical studies during processing. 


At Boeing you'll enjoy many ad- 
vantages, including the use of the 
most extensive array of research 
and development laboratories and 
facilities in industry. You'll be work- 
ing with leaders in your field, in an 
environment conducive to advance- 
ment and rewarding aciievement. 


degrees in Engineering, Physics, 
Chemistry or Mathematics. Assign- 
ments include responsibility for 
initiating the planning and con- 
ducting of test programs in the 
development of improved manufac- 
turing methods...and developing 
and integrating processes and manu- 
facturing techniques into the pro- 
duction of advanced-design air- 
frames, missiles and weapon sys- 
tems. Openings are available in 
such areas as: 


BRAZING—Stainless steel honey- 
comb structure in controlled atmos- 
phere at high temperature. 


FORMING—Elevated temperature 


formability of metals analysis. 


ITEAT TREAT— Applied studies of 
thermodynamics in connection with 
metals heat treating. 


ELECTRICAL SYSTEMS AND 
FUNCTIONAL TEST—Fabrica- 
tion, installation and functional test 
of electric and electronic systems. 


OPTICS— Application of optical in- 
struments to tooling and functional 
test problems. 


Drop a note outlining educational 
and experience background to: 


Mr. Stanley M. Little 

Dept. MR-1 

P. O. Box 3822 

Boeing Airplane Company 
Seattle 24, Washington 


SSOIEMN Ls 
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Exceptional opportunities are availa 
ment of high-temperature materials for us 
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CHALLENGING OPPORTUNITIES 


in Materials Research and Development 
for Nuclear Propulsion Systems 


ble to work on difficult problems in research and develop- 
e in advanced nuclear propulsion systems. Problems 


beyond the boundaries of current technical knowledge will provide the challenge you are seeking. 
The facilities of the Connecticut Aircraft Nuclear Engine Laboratory (CANEL), operated by { 
Pratt & Whitney Aircraft, are completely new. Laboratory equipment consists of the latest tools 
required for the solution of complex material problems and is exceptional—both in quantity 
and quality. Much of the equipment has been developed at CANEL to suit a particular need. 
At CANEL you will find the challenge and equipment to help you do your best work and earn 


the satisfaction of accomplishment. 


SUPERVISOR, CERAMICS RESEARCH . . . to direct research and 
development activities in high-temperature advanced nuclear fuels, 
controis and shield materials. Candidate should have a background 
in high-temperature technology, powder metallurgical or ceramic 
fabrication methods, and be able to supervise a research group. An 
advanced degree and related nuclear materials experience desired. 
SENIOR METALLURGIST . . . with physical metallurgy, ceramics or 
related background for research programs concerned with advanced 
reactor fueis and reactor comp 1s. Imagination required to 
extend the state of the art for uitra high-temperature performance. 
Candidate should have an advanced degree or equivalent related 
nuciear materials experience. 

X-RAY SPECTROSCOPIST . . . to aid in the solution of metallurgical 
phase identification and diffusion problems by the use of a newly 
developed micro-beam analyser. Imagination and initiative are 
required to apply this new instrument to research and development 
problems. Applicant should have ot least a B. S. degree and two 
years’ experience in x-ray spectroscopy. 





SUPERVISOR, ANALYTICAL CHEMISTRY . . . to direct analytical 
research and development and to supervise routine analytical work. 
Problems include analysis of trace elements in metals and gases, 
liquid metal analysis, and the development of new chemical 
methods to meet project needs. Ph. D. with at least three years 
of related analytical and supervisory experience preferred. 


SENIOR CHEMIST, ANALYTICAL CHEMISTRY . . . to conduct analyti- 
cal research and development work applying spectrophotometry, 
vacuum fusion and classical inorganic methods to the analysis of 
reactor materials. Technical competence and initiative are required 
to accomplish assignments. Advanced degree with at least three 
years of directly relevant experience preferred. 


PHYSICAL CHEMIST .. . to assist in high-temperature chemical 
research and development programs which include studies of 
solubilities in liquid metals, gas-metal equilibria, and gas-metal 
diffusion. Applicants with advanced degree preferred. 


Please send complete resume to Mr. L. T. Shiembob, Office 13, Employment Department. 
CANEL 
Box 611, Middletown, Conn. 
PRATT & WHITNEY: AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
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Just Published 


VACANCIES AND 
OTHER POINT DEFECTS IN METALS AND ALLOYS 


Report of a Symposium organized by the Metal Physics Committee of the Institute 
and held at Harwell on 10 December 1957 


CONTENTS 


Point Defects and the Mechanical Properties of Metals and Alloys at Low Temperatures. By A. H. 
Cottrell (Atomic Energy Research Establishment) 


The Effects of Lattice Defects on Some Physical Properties of Metals. By T. Broom and R. K. Ham 
(University of Bumingham) 

Point Defects and Diffusion in Metals and Alloys. By W. M. Lomer (Atomic Energy Research Es- 
tablishment) 

oer cnr a and Mechanical Properties of Ionic Crystals. By P. L. Pratt (University of Birm- 
ingham) 

Point Defects Near the Surface of a Metal. By E. C. Williams and P. C. §. Hayfield (Imperial 
Chemical Industries, Ltd., Metals Division) 


Point Defects and the Mechanical Properties of Metals and Alloys at High Temperatures. By 
D. McLean (National Physical Laboratory) 


General Discussion 


Demy 8 vo. Cloth bound. 238 pages with 16 plates. 
Price (post free) 40s. ($6.00); Libraries 33s. 4d. ($5.15); Members (one copy only) 28s. ($4.40) 


THE INSTITUTE OF METALS -: 17 Belgrave Square, London, S. W.1 
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"S49 ERS Wijl STAKE THE 
RICHEST CLAIMS ! 
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Prospecting at the 


WESTERN METAL SHOW 


Pan-Pacific Auditorium, Los Angeles - March 16-20, 1959 


Yes, '59ers are going to find real idea nuggets at the biggest 
ever 11th Western Metal Show. That’s where hundreds of the nation’s 

leading firms will present their metals, their equipment, their 

processes and their new and improved products. And that’s fy] 
where scores of new developments will be presented in special technical ATTENTION 
XHIBITORS 
A FEW EXCELLENT 
| associations. Be a '59er! Make plans to take advantage of EXHIBIT SPACE 
_ LOCATIONS sTiLL 


AVAILABLE . .. writ 
AILABLE ... writ 
OR WIRE FoR FLOOR 


WESTERN METAL CONGRESS & EXPOSITION _arvenn,2997 
Owned and Operated by the a REAKDOWN. : 


AMERICAN SOCIETY FOR METALS ye 
7301 Euclid Avenue « Cleveland 3, Ohio . 


and practical engineering sessions sponsored by the American 


Society for Metals in conjunction with 20 cooperating societies and 


this great opportunity — you’re bound to profit. 
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For Prompt Service and Information 


Why Not Phone 
The A. F. Holden Company 


Ludlow 1-9153 
Valencia 6-2122 
State 7-5885 
Acoma 2-7092 
Columbia 5-5340 
Jackson 4-2650 
Fairfax 4-3124 


‘Juniper 9-7690 


Colonial 3-7228 
Broadway 3-5405 
Ivanhoe 5-9582 
Jefferson 3-3025 
Jefferson 1-5213 
Dewey 8-3311 
Delaware 7878 
Howard 3-2748 
4-7703 

Chapel 9-6303 
Plaza 1-1434 
Broadway 1-1100 
Hillcrest 2-5625 


Gibsonia: Hilltop 3-3793 


Crestview 4-333] 
Juniper 8-0344 
Sunset 6-5400 


Holden Literature Available Without Charge 


No. 
200 Salt Baths 


201 Pot Furnaces—Gas, Oil & Electric 


203 Rubber Mold Cleaning, Paint Removal, 
Descaling & Desanding Equipment 


204 Pressure Nitriding 


205 Industrial Furnaces 


No. 


206 Austempering-Martempering 


207 Radivection, Electric-Gas 


208 Leasing Equipment 


209 Instantaneous Heat 


210 Conveyor Systems for Heat Treating & 


Plating 








